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War  Department, 
Office  of  the  Chief  Signal-Officer, 
Washington^  D,  C,  November  J,  1876. 

SiE:  The  established  course  of  instruction  in  military  signaling  and 
telegraphy,  meteorology,  and  the  Signal-Service  duties  at  stations  of 
observation  and  report,  together  with  the  drills  of  the  Signal  Service 
with  arms,  has  continued  at  the  school  of  instruction  and  i)ractice  at 
Fort  Whipple,  Va.  The  apparatus  needed  for  the  study  and  exercises 
with  instruments  for  the  meteorological  duties  at  stations  of  observation, 
the  equipment  for  the  drill  in  field-signaling,  the  drill  with  the  field- 
telegraph  train,  the  construction-drill  for  permanent  telegraph-lines,  and 
the  duties  on  signal  and  telegra[)h  stations,  is  complete.  The  duties  at 
the  post  are  conducted  under  strict  military  rule.  The  course  at  Fort 
Whipple  is  intended  to  furnish  a  force  of  enlisted  men,  selected  after 
examination,  disciplined  as  soldiers,  and  fitted  by  special  instruction  for 
the  special  duties  of  the  Signal  Service.  There  have  been  instructed 
daring  the  year  twenty  -three  men  as  assistant  observers,  and  twenty-five 
for  promotion  to  the  grade  of  sergeant.  The  reduced  strength  of  the 
service  has  rendered  it  impossible  to  keep  at  the  post  the  full  force  re- 
quired for  all  the  exercises. 

Eight  commissioned  officers  were  under  instruction  during  the  year 
ending  June  30,  of  whom  seven  have  comi)leted  the  full  course,  and  one 
is  still  under  instruction.    (Papers  I  and  II.) 

Twenty-five  enlisted  men  who  had  served  the  allotted  time  under  in- 
struction on  station  as  assistants  have  been  here  instructed  for  promo- 
tion to  the  grade  of  sergeant.  Of  these,  twenty-three  completed  the 
coarse,  one  was  dropped  from  instruction,  and  one  ordered  away  before 
passing  the  course. 

Twenty-three  men  have  been  under  instruction  for  the  position  of  as- 
sistant observer.  Of  these,  one  was  dropped  from  the  rolls,  and  two  are 
still  under  instruction ;  the  remainder  are  now  either  on  station  duty  or 
awaiting  orders  at  the  post.  (Papers  III  and  IV.)  No  change  has  been 
made  in  the  course  of  instruction  for  either  officers  or  enlisted  men.  The 
namber  of  enlisted  men  for  duty  at  Fort  Whipple  has  varied  during  the 
year  from  seventy-seven  to  forty-eight,  and  the  number  of  commissioned 
officers  from  twelve  to  six.  The  average  number  of  men  for  duty  has 
been  fifty-seven. 

The  morning  report  of  Fort  Whipple  for  June  30, 1876,  exhibits  sixty- 
eight  enlisted  men  present  for  duty,  of  whom  eight  were  sergeants,  fifty- 
nine  privates,  and  one  hospital  steward.  Three  of  the  privates  were 
candidates  for  promotion,  and  under  special  instruction. 
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The  force  at  the  post  now  consists  of  seven  commissioned  officers,  of 
whom  four  are  under  instruction,  and  forty  two  enlisted  men. 

During  the  j^ear  ending  June  30, 1876,  First  Lieut.  R.  P.  Strong,  Act- 
ing Signal- Officer,  continued  in  charge  of  the  post,  and  First  Lieut.  O. 
E.  Kilbourne,  Acting  Signal-Olficer,  of  the  instruction  department,  as  at 
the  date  of  last  annual  report.  The  quarters  for  the  officers  in  charge 
and  those  for  the  officers  on  temporary  duty  under  instruction  have 
been  completed,  and  there  is  now  proper  accommodation  for  both  officers 
and  enlisted  men.  The  sanitary  condition  of  the  post  has  steadily  im- 
proved, as  the  force  there  stationed  has  been  thus  provided  for,  and  is 
now  excellent. 

Changes  have  been  made  in  the  arrangements  of  the  hospital,  which 
have  added  materially  to  the  comfort  of  the  occupants.  Acting  Assist- 
ant Surgeon  L.  W.  Ritchie  remains  in  charge. 

The  years  of  service  past  have  proven  the  success  and  the  economy 
assured  to  the  United  States  by  the  fact  that  this  post  ha^  made  it  prac- 
ticable to  put  on  station  duty  those  only  who  had  been  taught  and  tried 
and  so  known  to  be  fit  for  the  labors  to  be  required  of  them.  The  bene- 
fits resulting  from  it  as  a  school  of  study  have  been  evidenced  throughout 
the  United  States. 

Meagre  reports  only  have  been  received  of  the  instruction  had  else- 
where. There  have  been  no  reports  from  the  officer  designated  as  in- 
structor in  military  signaling  and  telegraphy  at  the  Military  Academy 
at  West  Point. 

In  the  Department  of  the  Missouri,  Capt.  0.  S.  Ilsley,  Seventh  Cavalry, 
was  succeeded  as  instructor,  December  3,  1875,  by  First  Lieut.  W.  J. 
Yolkmar,  Fifth  Cavalry,  who  has  furnished  reports  of  the  instruction  of 
officers  and  enlisted  men  regularly  since  that  date. 

A  form  of  instruction  has  been  maintained  in  the  Department  of  Da- 
kota, but  no  reports  of  progress  are  received.  Personal  reports  received 
from  officers  at  various  military  posts  throughout  the  United  States  in- 
dicate that  instruction  is  given  in  some  form  at  most  of  them  ;  but,  as  a 
rule,  it  is  conducted  without  proper  facilities  to  make  it  as  thorough  as 
it  should  be. 

The  officers  of  the  Signal  Service  pass  the  course  of  drill  and  instruc- 
tion, and  serve  regularly  at  the  post  of  Fort  Whipple,  before  being  put 
upon  any  other  duty.  It  is  recommended  that  all  officers  of  the  Army 
intended  to  be  instructed  as  acting  signal -officers,  or  to  be  temporarily 
instructors  in  geographical  military  departments  for  the  field  duties  of 
the  Signal  Service,  be  here  instructed  before  being  put  upon  detached 
duty. 

The  act  approved  March  3,  1875,  maintaining  the  Signal  Service  as 
then  organized,  and  providing  for  one  hundred  and  fifty  sergeants,  thirty 
corporals,  and  two  hundred  and  seventy  privates,  was  productive  of  good 
results.  It  fixed  the  duties  and  gave  the  formal  sanction  of  law  to  the 
forms  and  usages  of  the  service.  It  is  hoped  the  reduction  of  force 
under  the  act  approved  July  24,  1876,  will  be  only  temporary. 

The  men  to  be  enlisted  for  the  Signal  Service  are  first  required  to  pass 
a  preliminary  educational  examination  before  they  are  accepted  for 
enlistment.  After  enlistment,  they  are  sent  to  Fort  Whipple  to  be  drilled 
and  instructed.  They  are  then  tested  by  practice  and  further  taught  as 
assistants  at  stations ;  instructed  later  in  higher  branches  at  the  school 
of  instruction  ;  again  examined,  and  again  tested  before  being  intrusted 
with  the  management  of  stations.  The  plan  has  furnished  a  force  of 
soldiers  of  superior  education  and  good  character  at  the  many  stations 
throughout  the  United  States. 
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The  work  done  at  this  office  has  been  extensive,  covering  a  wide  field 
of  operations,  with  many  and  complicated  details,  each  requiring  to  be 
carefally  elaborated  tor  each  day,  and  each  limited  for  its  discharge  to 
fixed  and  very  brief  periods  of  tim«.  The  steadily  improving  experi- 
ence and  organization  of  the  service  have  permitted  each  branch  of  duty 
to  be  carried  on  with  regularity. 

Bvt.  Lieut.  Col. Garrick  Mallery  and  First  Lieut,  (now  Captain)  Henry 
Jackson,  acting  signal-officers,  have  remained  on  duty  as  assistants  to 
the  Chief  Signal-Officer,  and  in  charge,  respectively,  of  records,  general 
correspondence,  orders,  and  enlistments,  and  of  the  property  division, 
together  with  other  duties  specially  assigned  them,  as  mentioned  in  the 
last  annual  report,  during  the  year  ending  June  30,  1876,  and  up  to  the 
dates  at  which  they  were  relieved  from  duty  in  this  office.  Bvt.  Lieut. 
Col.  Mallery  was  relieved  from  duty  August  17, 1876,  by  Special  Orders, 
Adjutant-General's  Office,  No.  166,  and  Captain  Jackson  August  12, 1876, 
by  Special  Orders,  Adjutant  General's  Office,  No.  139. 

The  aggregate  of  office  correspondence  has  become  of  large  amount, 
embracing  many  thousands  of  communications,  exclusive  of  publications 
and  telegrams,  sent  and  received.  The  record  is  herewith.  (Paper  V.) 
Tbe  office  is  in  communication  with  numerous  foreign  correspondents, 
having  now  official  relations  with  scientists  and  the  chiefs  of  meteoro- 
logical services  of  nearly  every  prominent  power  on  the  northern  hem- 
isphere. It  has  become  the  acknowledged  centre  for  meteorological 
information  on  this  continent. 

The  preparation  of  statistics  and  reports,  upon  special  requests,  for  the 
Qses  of  individuals  or  institutions,  has  become  a  work  of  magnitude, 
while  the  numerous  applications  for  information  on  various  subjects, 
many  of  them  only  indirectly  connected  with  the  duties  of  the  office, 
have  required  of  themselves  much  attention. 

The  work  in  the  property  division  of  the  office  has  been  carefully 
systematized.  It  has  become  extensive  with  the  increasing  duties  of 
the  service. 

A  number  of  valuable  maps  and  charts  have  been  prepared  in  the 
map- room  of  the  office. 

Two  hundred  and  seventy-eight  dollars  and  twenty-nine  cents  have 
been  received  during  the  year  from  t)ie  sale  of  maps  and  other  office 
publications,  in  accordance  with  the  act  of  Congress,  approved  March 
3, 1874,  authorizing  such  sales. 

Two  hundred  and  twenty-four  instruments  have  been  purchased  for 
station  use  since  last  report,  and  four  hundred  and  two  issued.  The  ex- 
periment of  sending  instruments  by  mail,  under  the  special  arrangement 
for  this  purpose  m^e  with  the  Postmaster-General,  to  which  reference 
has  been  made  in  a  previous  report,  has  proved  successful,  and  the  per- 
centage of  loss  from  breaking  in  transmission  has  been  materially  re- 
duced. The  superintendent  of  the  railway  mail-service  has  shown 
marked  interest  in  this  work,  and  much  of  its  success  is  due  to  his  per- 
sonal supervision. 

The  library  of  the  office  now  contains  three  thousand  three  hundred 
and  ten  bound  volumes,  and  five  hundred  and  eighty-nine  pamphlets, 
being  an  increase  during  the  year  of  two  hundred  and  ninety  eight 
bound  volumes  and  one  hundred  and  nineteen  pamphlets.  Many  of 
these  additions  have  been  obtained  without  expense  to  the  United  States 
Irom  foreign  societies  and  associations  in  exchange  for  office  publica- 
tions.   Paiier  VI  exhibits  a  list  of  the  documents  so  received. 

Bvt.  Capt  H.  W,  Howgate,  acting  signal-officer  and  assistant,  con- 
tinued to  have  general  charge  of  instruction  and  general  supervision  of 
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noD-commissioDed  officers  and  assistants  od  station  duty,  the  receipt, 
record,  and  publication  of  weather  reports  during  the  year  ending  June 
30,  1876,  together  with  other  duties  especially  assigned  him.  The  follow- 
ing is  the  record  of  stations  for  this  period  reported  by  this  offiiier : 

ALBANY,  NEW  YORK. 

[Official  number^  16.] 

Latitude 1 42^  W 

LoDgitude 73©  45' 

Mean  barometer  for  the  year  endiDg  Juno  30,  1876 29.989 

Mean  temperature  for  the  year  ending  June  30,  1876 46^.7 

Amount  of  rain-faU  for  the  year  ending  June  30,  1876, 41.82  inchea. 

The  location  of  office  remains  unchanged,  and  Sergeant  A.  Donhauser 
continues  in  charge.  On  August  9,  1875,  two  of  the  assistants  were 
relieved,  but  since  that  date  no  change  has  been  made  in  the  working 
force,  although  a  further  reduction  is  proposed  at  an  early  date.  The 
conduct  of  the  men  on  duty  has  been  uniformly  good. 

Canal  navigation  was  not  closed  officially  until  December  10,  although 
it  was  practically  closed  for  the  season  December  1,  as  during  the  pre- 
vious night  the  canal  was  covered  with  ice  and  a  number  of  boats  frozen 
in. 

The  daily  newspapers  continue  to  publish  the  tabulated  reports  and 
other  data  as  furnished.  Standard  time  has  been  given  daily  to  the 
New  York  Central  Eailroad  and  to  the  telegraph  offices,  as  in  the  pre- 
vious year.  The  station  was  inspected  in  March,  1876,  and  found  in  good 
order.  Four  hundred  and  seventy  post-offices  are  supplied  daily  with 
the  farmers'  bulletin  from  this  station,  and  during  the  session  of  the 
State  legislature  a  copy  is  furnished  daily  to  each  member. 

NUMBER  OF  STATION  PUBLICATIONS. 

Farmers'  bulletins  issued  during  the  year  ending  June  30,  187G 113,539 

Bulletins  issued  during  the  year  ending  June  30,  1876 9,453 

Forms  15  (manifold)  issued  during  the  year  ending  June  30,  1876 1,287 

Forms  22  issued  during  the  year  ending  June  30,  1876 104 

Total 124,383 

ALPENA,  MICHIGAN. 
[Offimal  number^  85.] 

Latitude 45°    5' 

Longitude 83^  28' 

Mean  barometer  for  the  year  ending  June  30, 1876 29.931 

Mean  temperature  for  the  year  ending  June  30,  1876 40^.8 

Amount  of  rain-fall  for  the  year  ending  June  30,  1876, 48.68  inches. 

Sergeaut  William  Baber  and  his  assistant  were  relieved  October  13, 
1875,  and  succeeded  by  Sergeant  William  H.  Ray,  who  still  remains, 
and  has  performed  the  station  duties  alone  and  in  a  satisfactory  manner. 
The  office  was  removed  July  30, 1875,  to  another  room  on  the  same  floor 
in  the  building  then  occupied.  No  change  was  made  in  the  elevation 
of  the  several  instruments  by  this  removal. 

Twenty-nine  cautionary  signals  were  ordered  for  this  station  during 
the  year,  of  which  number  seventeen  are  reported  by  the  observer  as 
justified  and  twelve  not  justified  at  the  station.  In  reference  to  their 
display,  the  sergeant  remarks  as  follows : 

September  16  and  17,  1875.— Storm  unusually  severe  on  the  lake.  The  steamer  Dove 
remained  in  port  all  day.    Very  many  vessels  took  refuge  in  Thunder  Bay.     One 
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echoonftr  went  ashore  at  Preeque  Isle  Thursday  night,  18th ;  proved  a  total  wreck. 
Her  captJiin  regretted  not  haviug  visited  the  signal  office  at  Escanaba. 

September  19  and  20,  l^^lb. — St*  amer  Dnulap  remained  in  port  on  account  of  signal. 
The  propeller  St.  Paul  attempted  to  go  out,  but  had  to  put  back. 

October  14,  15,  and  16,  lH7r>.~The  steamer  Dove  left  the  port  on  the  a.  m.  of  the  14th, 
but  the  weather  was  so  rough  she  had  to  put  back. 

October  29  to  November  1,  1875, — ^The  steamers  St.  Joseph  and  Dove  left  port  on  the 
morning  of  the  29th,  hot  were  compelled  to  return ;  steamer  Dunlap  arrived  eight 
hours  behind  time,  and  remained  in  port  until  signal  was  lowered.  Sailing-vessels 
loaded  with  lumber  remained  in  port. 

Iforember  28  and  29,  1875. — During  gale  six  schooners  were  blown  ashore  near  Che- 
boygan; also  one  at  Bay  City,  which  proved  a  total  wreck.    This  harbor  frozen  over. 

May  14  to  17,  1876. — The  steamer  Duulap  and  the  United  States  mail-boat  remained 
in,  missing  one  trip  on  account  of  signal.  All  sailing-vessels  remained  in  port. 
Heavy  rain  prevailed  during  display. 

Jmne.  17  and  18, 1876. — Several  captains  of  sailing-vessels  called  at  the  office  on  the 
night  <>t  ihe  17th  and  stated  that,  although  in  readiness  to  leave  port,  they  would 
remain  in  on  account  of  signal.  No  vessel  left  port  during  display,  and  no  disasters 
reported. 

The  RergeaDt  reports  that  captains  of  sailing-vessels  in  port  invariably 
call  at  the  signal-office  during  every  dinplay  of  cautionary  signals  to 
exHmiue  the  instrumental  indications,  and  trequently  call  at  other  times 
for  the  purpose  of  comparing  instruments. 

Navigation  closed  November  29,  1875.  The  last  vessel  that  left  port 
was  the  Marine  City,  (steamer,)  on  November  28,  and  the  last  vessel 
that  arrived  was  the  steam-barge  8aginaw,  on  the  4th  of  December, 
after  haviug  labored  three  days  cutting  her  way  through  the  ice  in  the 
bay.  The  first  vessel  arriving,  spring  of  1876,  was  steamer  Wenona, 
cargo  merchandise  and  passengers,  April  19,  1876.  The  steamer  cut 
her  way  through  the  ice  in  the  bay,  which  was  about  seven  inches  thick. 

Reports  from  other  statiotis  not  being  received  here,  there  are  no 
station  publications  except  of  the  local  observations,  which  are  printed 
weekly  in  the  local  press. 

ATLANTIC  CITY,  NEW  JERSEY. 

[Official  number  J  116.] 

Utitude 390  22' 

Longitude.   74°  25' 

Mean  barometer  for  the  year  euding  June  30, 1876 30  045 

Mean  teniperaturefor  the  year  euding  June  30.  1876 51^.5 

Amount  of  rain-faU  for  the  year  ending  June  30,  1876 36.09  inches. 

No  change  has  been  made  in  location  of  office  since  last  report. 
Sergeant  C.  Cramer  remains  in  charge,  and  has  one  assistant.  Two  men 
were  relieved  during  the  year — one  for  promotion  and  the  other  trans- 
ferre<i  to  dut.v  elsewhere. 

Fifty  four  cautionary  signals  have  been  ordered  during  the  year,  of 
which  number  thirty-one  are  reported  as  fully,  and  three  as  partly,  justi- 
fied, and  twenty  as  not  justified  at  the  station. 

No  serious  marine  disasters  occurred  in  the  vicinity  of  the  station 
since  last  report. 

The  station  has  not  been  inspected  during  the  year. 

NUMBER  OP  STATION  PUBLICATIONS. 

Bnllelins  issued  during  the  year  ending  June  20,  1876 908 

Forms  15  (manifold)  issued  during  the  year  enuing  June  30,  1876 1,283 

Forms  22  issued  duriug  1  he  year  euding  June  30, 1876 13 

Total 2,204 
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AUGUSTA,  OEOBGT  A. 

» 

[Official  number^  23.] 

Latitude 33©  8S 

Longitude 81°  54 

Mean  barometer  for  the  year  ending  Jane  30, 1876 30.088 

Mean  temperature  for  the  year  ending  Jane  30,  1876 64^.9 

Amount  of  rain-fall  for  the  year  ending  Jane  30,  1876, 40.31  inches. 

Sergeant  Henry  Bessant  remains  in  charge,  and  has  two  assistants, 
one  of  whom  is  a  printer.  One  man  was  transferred  to  duty  elsewhere, 
and  another  ordered  in  for  promotion  daring  the  year,  being  the  only 
changes  made  in  the  working  force.  Eighty-three  post-offices  are  sap- 
plied  daily  with  the  farmers'  balletin. 

A  daily  report  of  the  condition  of  the  Savannah  River,  at  this  point, 
has,  at  the  request  of  the  basiness  men  of  Savannah,  been  made  as  a 
part  of  the  regular  afternoon  station-report  since  September  3,  1875. 

The  station  was  inspected  in  April,  1876,  and  found  in  fair  condition. 
The  location  of  the  office  continues  to  be  objectionable,  and  the  ex- 
posure of  thermometers  unsatisfactory,  but  all  efforts  to  secure  a  better 
location  have  been,  so  far,  unsuccessful. 

The  local  interest  in  the  service  continues  unabated,  and  frequent  ap- 
plications are  made  for  additional  information  and  reports,  especially 
from  the  cotton  district. 

I^UMBEB  OF  STATION  PUBLICATIONS. 

Farmers'  bnlletins  issued  during  the  year  ending  June  30, 1876 33, 221 

Bulletins  issued  during  the  year  ending  June  30, 1876 3, 860 

Maps  issued  during  the  year  ending  June  30, 1876 1,502 

Local  reports  issued  during  the  year  ending  June  30, 1876 468 

Forms  15  (manifold)  issued  during  the  year  ending  June  30, 1876 636 

Forms  22  issued  during  the  year  ending  June  30, 1876 52 

Total 39,739 

BALTIMORE,  MARYLAND. 
[Offimal  number^  18.] 

Latitude 39^  18' 

Longitude 76°  38' 

Mean  barometer  for  the  year  ending  June  30,1876 30.065 

Mean  temperature  for  the  year  ending  June  30, 1876 55<^.4 

Amount  of  rain-fall  for  the  year  ending  June  30, 1876 48.44  inches. 

Sergeant  R.  J.  Bell  has  been  in  charge  of  station  since  December  18, 
1875,  on  which  date  he  succeeded  Sergeant  Kabernagle,  relieved  for 
neglect  of  duty. 

There  are  three  assistants  on  duty,  and  it  is  not  believed  that  the 
work  can  be  satisfactorily  performed  with  a  less  number.  Two  assistants 
were  relieved  during  the  year  for  discharge,  two  transferred  to  duty 
elsewhere,  and  one  ordered  in  for  promotion. 

Twelve  cautionary  signals  have  been  displayed,  of  which  number  six 
are  reported  as  justified,  and  six  not  justified,  at  the  station.  The  ser- 
geant remarks  as  follows  in  reference  to  some  of  these  displays : 

October  30  and  31, 1875. — Two  houses  in  the  northwestern  portion  of  the  city  were 
damaged  to  the  amount  of  $200. 

February  1  and  2, 1876. — This  warning  was  given  five  or  six  hours  in  advance  of  the 
most  destructive  storm  of  the  season,  or,  in  tact,  for  a  number  of  years.  Upward  of 
three  hundred  and  fifty  houses  were  unroofed,  and  a  great  amount  of  damage  done  to 
other  property  in  the  city  and  in  the  harhor.    Loss  estimated  at  $75,000.    The  gale  was 
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eflpecially  severe  on  the  bay  aod  in  the  harbor.  Sea-oapcaina  anite  in  saying  that  they 
never  encountered  such  a  storm  in  port,  and  rarely  ever  on  toe  ocean.  Very  maay  of 
them  visited  the  office  to  ascertain  the  maxima  in  force  of  the  wind,  and  all  bad  their 
stories  to  t-ell  of  adventures  of  the  previous  night.  Timely  warning  was  given  to  the 
shipping  in  the  harbor  and  on  the  bay.  The  display  was  very  highly  praised  by  the 
press  and  commercial  interests  of  the  city.    No  loss  of  life  has  been  reported. 

March  20  and  21,  I87G. — Some  damage  done,  amounting  to  two  or  three  hundred  dol- 
lars. On  the  bay  heavy  easterly  gales  prevailed,  and  at  White  Mill  Point,  about  fifty 
miles  south  of  thisstatipn,  a  schooner  was  wrecked,  and  will  prove  a  total  loss. 

March  28  fo  30,  1K76. — Damage  in  the  city  amounts  to  about  |600. 

April  30  and  May  1, 1876. — Damage  by  the  storm,  in  various  parts  of  the  city,  amounts 
to  ioOO.    One  man  killed  by  falling  window-shutter. 

Reports  of  passiug  vessels  coiitiuue  to  be  received  here  from  Oape 
Henry,  and  have  proved  of  much  interest  to  merchants  and  ship  owners. 
The  <!uplication  of  day -signals  at  the  Marine  Observatory  on  Federal  Hill 
has  also  been  continued,  and  with  good  resujts. 

In  addition  to  the  issue  of  bulletins  of  reports  receiv^ed  by  telegraph  at 
the  station,  fifty  maps  have  been  sent  daily  from  the  central  office  for 
distribution  at  the  hotels  and  to  merchants  and  other  interested  parties. 

The  location  of  the  office  is  an  excellent  one,  so  far -as  access  to  the 
business  interests  of  the  city  is  concerned,  but  the  roof-exposure  for 
instruments  is  unsatisfactory.  Efforts  have  been  made  to  secure  a  more 
desirable  exposure  at  a  reasonable  rent,  but  without  success. 

The  station  has  not  been  formally  inspected  during  the  year;  but 
several  informal  inspections  have  been  made,  with  satisfactory  results. 

NUMBER   OF  SrATION   PUBLICATIONS. 

Bnlletins  issued  during  the  year  ending  June  30,  1876 5, 220 

Local  reiKirts  issued  during  the  year  ending  June  30,  1876 2,252 

Forms  15  (manifold)  ihnnetl  during  the  year  ending  June  30, 1876.... 3,796 

Forma  22  (inanituld)  issued  during  the  year  ending  June  30, 1876 113 

Total 11,381 

BANGOR,  MAINE. 

\  Official  number^  111.] 

Sergeant  John  T.  Downes  was  relieved  August  13, 1S75,  and  transferred 
to  other  duty,  leaving  the  station  in  charge  of  Corporal  J.  W.  Buck, 
who  performed  the  station  duties  alone  until  his  relief,  November  23, 
1875,  on  which  date  he  was  succeeded  by  Corporal  E.  D.  McKeuua,  who 
still  remains,  and  has  given  satisfaction. 

The  work  of  the  station  is  limited  to  the  issue  of  farmers'  bulletin, 
with  which  an  average  number  of  one  hundred  and  seventy-five  post- 
offices  are  supplied  daily. 

The  oflBce  was  removed  December  18, 1875,  from  No.  12  to  No.  4  Main 
street. 

The  station  has  not  been  inspected  during  the  year. 

NUMBER  OP  STATION  PUBLICATIONS. 
FarnierH'  bulletins  issued  during  the  year  ending  June  30,  1876 55,203 

BARNEGAT,  NEW  JERSEY. 
[Official  number y  115.] 

Latitude 39°  48' 

Longitude 74°    9' 

Mean  barometer  for  the  year  ending  June  30, 1876 30.034 

Mean  temperature  for  the  year  ending  June  30,  1 876 52°.l 

Amount  of  rain- fall  for  the  year  ending  June  30,  1876 49.88  inches. 
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Sergeant  W.  H.  Kay  was  succeeded,  September  21, 1875,  bj  Sergeant 
C.  M.  Hobbs,  who  was  in  turn  succeeded,  January  3,  1876,  by  Sergeant 
E.  J.  Lewis,  who  remains  in  charge.  One  change  of  assistant  was  made 
during  the  year.  Both  men  at  present  on  duty  are  fair  telegraph-oper- 
ators. 

Fifty-seven  cautionary  signals  have  been  ordered  during  the  year,  of 
which  number  forty-nine  are  reported  as  justified,  and  eight  not  justi- 
fied, at  the  station. 

The  following  marine  disasters  were  reported  at  the  station  during 
the  year : 

September  12, 1875. — A  schooner,  name  anknown,  in  tow  of  a  steamer  going  north, 
sank,  and  was  abandoned,  in  about  nine  fathoms  of  water,  opi^osite  Barnegat  light- 
honse. 

November  5,  1875. — The  pilot-boat  James  W.  El  well  No.  7  went  ashore  on  North 
Beach  at  4.30  a.  m.,  and  was  abapdoned.  Everything  of  valae  was  saved,  but  in  bad 
condition. 

March  17,  1876. — Brig  Ontario  sunk  about  five  miles  north  of  station  by  colliding 
with  another  vessel. 

May  22,  1876. — Bark  Rebecca  Carona,  of  New  York,  N.  Y.,  Captain  Thomson,  400 
tons,  loaded  with  staves,  struck  on  the  bar  opposite  Beach  Haven ;  got  off  on  the  25th 
without  loss.  The  sergeant  cut  the  coast  wire  at  this  point  and  kept  the  captain  in 
communication  with  the  owners  of  vessel  and  cargo. 

The  station  has  not  been  inspected  during  the  year.  The  special  me- 
teorological report  for  use  of  the  Philadelphia  press  continues  to  be 
made  during  the  summer  months. 

BOSTON,  MASSAOHU!^ETTS. 
{Official  number  J  13.] 

Latitude 42°  21' 

Longitude 71°    4' 

Mean  barometer  for  the  year  ending  June  30,  1876 29.990 

Mean  temperature  for  the  year  ending  June  30,  1876 47°    4' 

Amount  ot  rain-fall  for  the  year  ending  June  30,  1876 43.39  inches. 

Sergeant  George  H.  Rohe  assumed  charge  of  the  station  July  1, 1875, 
and  still  remains.  There  are  three  assistants  on  duty,  two  of  them  be- 
ing printers.  One  assistant  was  ordered  in  as  a  candidate  for  promo- 
tion October  1,  1875,  and  his  place  filled  by  another  instructed  man. 
Sergeant  J.  O  Barnes  was  ordered  to  the  station  April  12,  1876,  to  take 
charge  during  the  temporary  absence  of  Sergeant  Rohe.  and  was  re- 
lieved upon  the  return  of  the  latter. 

The  oflBce  was  removed  to  the  Equitable  Life  Assurance  building 
August  14,  1875,  and  since  that  date  the  lociU  interest  in  the  service 
has  increased. 

Forty-five  cautionary  signals  have  been  displayed,  of  which  number 
thirty-two  are  reported  as  tully  and  one  as  partly  justified,  and  twelve 
as  not  justified,  at  the  station.  The  sergeant  makes  the  following  re- 
marks in  reference  to  some  of  these  displays: 

September  10  and  11,  1875. — No  damage  reporte<! ;  this  is  probably  due  to  the  fact  of 
the  signal  having  been  heeded. 

October  6  and  7, 1875. — Lower  portion  of  the  city  damaged  by  rain.  Steamer  Bristol 
smashed  lier  paddle-box  while  making  her  dock.  A  very  large  fleet  of  schooners  and 
smaller  craft  sought  safety  in  the  harbor  during  the  storm. 

October  26  and  28,  1875. — Slight  damage  done  by  lightning.  Two  schooners  collided 
in  the  harbor ;  damage  slight. 

November  10  and  11,  1875. — Several  small  vessels  ashore  on  the  coast  east  of  this  sta- 
tion. The  bark  Starr  King  went  ashore  at  Race  Point,  Cape  Cod,  on  Thursday,  at 
6  p.  m. 

November  16  and  17,  1875. — Highest  velocity  on  record  at  this  station  ;  several  schoon- 
ers and  small  crafts  have  been  reported  ashore  along  the  coast,  but  no  definite  in- 
formation of  serious  loss  has  been  received. 
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Norember  29  to  December  1, 1875. — CoDsiderable  damage  done  in  the  city.  A  number 
of  disafiters  to  shipping  on  the  northeast  coast.  The  warning  was  heeded  by  the  ship- 
ping in  port.     Highest  velocity  on  record  at  the  station. 

Febmartf  1  <o  3,  1876. — A  nnmber  of  small  vessels  reported  ashore  on  the  northeast 
coast.    Considerable  damage  done  by  the  wind  in  the  citj^  and  throughout  the  State. 

F^fruary  14  to  16,  1876. — Considerable  damage  reported,  especially  from  Worcester, 
in  the  interior,  and  Gloucester  and  New  Bedford,  on  the  coast.  At  this  point  the  signal 
was  generally  heeded,  and  no  casualties  are  reported. 

March  16,  17,  and  18. — The  schooner  E.  L.  Marts  went  ashore  on  Race  Point,  Cape 
Cod,  and  the  schooner  General  Taylor  struck  a  rock  in  Portsmouth  Harbor  and  was 
sank.  The  general  ol>servanoe  of  the  warning  at  this  port  renders  the  list  of  disasters 
in  this  immediate  vicinity  very  small. 

March  '^,  21,  and  22. — Very  many  disasters  reported  along  the  northe>ast  coast.  This 
display  probably  saved  half  a  million  of  dollars'  worth  of  property  along  the  New  Eng- 
land coast,  which  would  have  been  destroyed  had  not  the  warning  been  given.  Seamen 
and  others  concur  in  stating  that  the  storm  was  the  most  severe  on  the  New  England 
coast  since  1851. 

March  24  to  27,  1876.— The  snow  and  succeeding  rain  were  very  heavy,  causing  dis- 
astrous tioods  throughout  the  New  England  States.  Washouts  occurred  on  a  number 
of  railroads,  delaying  trains,  &c.  Dams  were  swept  away,  mills  destroyed,  and  a 
Dumber  of  lives  lost.  The  schooner  Sarah  Ani^  was  wrecked  off  York  Harbor,  Maine, 
on  the  26th  instant.  Two  other  schooners  are  reported  lost  at  the  same  place.  The 
brijK  A.  Porter  went  ashore  on  Lunging  Island,  Isles  of  Shoals,  at  8  a.  m.  of  the  26th, 
and  is  a  total  loss.  Ten  lives  were  lost  on  this  vessel.  Schooner  Carrie  Forrest«r  went 
ashore  at  Swampscott  on  the  21st,  and  is  a  total  wreck.  The  signal  was  generally 
heeded. 

March  28  and  30,  1876. — No  reported  damage  to  marine  interests.  The  warning 
generally  heeded.     The  display  favorably  commented  upon. 

April  4  and  5,  1876. — Very  severe  snow  and  raiu  storm.  But  few  disasters  reported 
along  the  coast.    Signal  generally  observed. 

April  30  to  May  2. — Warning  generally  heeded  by  the  shipping. 

The  following  extracts  are  made  from  the  semi-aunual  reports  of  the 
sergeant  io  charge  of  this  station : 

The  addition  of  the  foot-note  to  the  daily  issue  of  the  farmers'  bulletin, 
showing  the  relation  between  the  direction  of  the  wind  and  the  occurrence  of 
rain,  is  looked  upon  by  intelligent  farmers  and  others  as  a  decided  advance,  and 
all  with  whom  I  have  talked  upon  the  subject  express  themselves  pleased  with 
the  efforts  of  the  Chief  Signal-Officer  to  continually  add  to  the  practical  as  well 
as  to  the  scientific  value  of  the  signal  service  reports.  Consideraide  attention  is  being 
paid  by  the  physicians  of  this  city  and  State  to  the  reports  and  manner  of  working  in 
the  8ignal-servi«  e.  The  relation  between  the  death  and  sicku  ss  rate  on  the  one 
band,  and  the  presence  or  absence  of  certain  meteorological  couiiitions  on  the  other, 
is  fully  recognissed  by  the  board  of  health  of  Boston,  and  by  the  accomplished  gentle- 
men composing  the  State  lioard  of  health  of  Massachusetts;  the  former  publish  a 
weekly  abstract  of  meteorological  observations  furnished  from  this  office  with  their 
weeklv  mortality  report,  while  the  latter  have  adopted  the  style  of  the  synopsis  in 
pubiisoing  their  weekly  bulletin  of  the  diseases  prevalent  throughout  the  State. 
*  *  Perhaps  the  most  striking  evidence  of  the  value  of  the  '•  cautionary  signal  " 
was  afforded  by  the  results  of  the  display  of  March  20^  *33,  and  of  March  24  to  27, 1876.  In 
a  private  letter  from  a  resident  of  Thatcher's  Island,  which  1  was  kindly  permitted  by 
the  recipient  to  see,  it  was  stated  that  the  saving  of  property  at  that  place  alone, 
by  the  signal  of  the 20th  March,  ''demonstrated  the  fact  that  in  future  sailors  could 
Dot  afford  to  do  without  the  United  States  signal  system."  It  may  be  assumed  that 
the  general  observance  of  this  signal  along  the  norcheasc  coast  restulted  in  a  saving 
of  property  to  the  value  of  half  a  million  of  dollars. 

Six  hundred  and  sixty-tx*o  post  offices  have  been  suppUed  with  the 
farmers'  bulletin  regularly  during  the  year.  The  station  has  not  been 
inspected  since  the  date  of  last  report. 

NUMBER  OF   STATION   PUBLICATIONS. 

• 

Farmers'  bulletins  issued  during  the  year  ending  June  30,  1876 228, 205 

Bulletins  issued  during  the  year  ending  Jnuf  30,  1876 10,631 

Maps  issued  during  the  year  ending  June  30,  1876 ' 4,453 

Local  rt^ports  issued  during  the  year  ending  J une  30,  1876 1, 902 

Forms  22  issued  during  the  year  ending  June  30, 1876 246 

Total 245,437 
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BEEOKBNRIDGB,  MINNESOTA. 

[Official  number  J  82.] 

Latitude 46°  11 

Longitude 96°  17' 

Meau  baromete"  for  the  year  ending  June  30,  1876 29.957 

Mean  temperature  for  the  year  ending  June  30,1876 37°.0 

Amount  of  rain-fall  for  the  year  ending  June  30, 1876 13. 15  inches. 

Sergeant  H.  Frey  was  reli<*ved  September  15,  1875,  for  neglect  of 
duty  in  failing  to  forward  his  mail  reports  promptly,  and  was  succeeded 
by  Sergeant  M.  L.  Hearne,  who  still  remains  and  performs  the  station 
duties  without  assistance.  His  term  of  service  expired  in  February, 
and  during  his  absence  for  the  purpose  of  re-enlisting,  Sergeant  D. 
O'Leary  attended  to  the  station  work. 

The  oflSce  was  removed  November  25, 1875,  to  the  corner  of  Main  street 
and  Michigan  avenue. 

No  inspection  has  been  made  of  the  station  during  the  year. 

Telegraph  reports  from  otlier  'stations  are  not  received  here,  and  no 
publications  have  been  ma<le. 

BURLINGTON,  IOWA. 

[Offi^dal  number,  122.] 

Corporal  H.  Pennywitt  remains  in  charge  of  this  station,  and  has  dis- 
charged his  duties  satisfactorily.  The  office  was  moved  January  1, 1876, 
to  412  North  Main  street. 

Meteorological  reports  are  not  made  from  this  station.  One  hundred 
and  seventy-three  post  officer  are  supplied  regularly  with  the  farmers' 
bulletin,  the  total  issue  during  the  year  being  flfty-eight  thousand  one 
hundred  and  forty  copies.  Only  one  failure  to  issue  occurred  during  the 
year,  and  that  was  caused  bj^  the  sickness  of  the  observer,  and  his  ina- 
bility to  get  help  in  time  to  do  the  work. 

The  station  was  inspected  in  July,  1875,  and  found  in  good  condition. 

BURLINGTON.  VERMONT. 
{Official  number^  45. J 

Latitude 44°  29^ 

Longitude 73^^15' 

Meau  barometer  for  the  year  ending  June  30, 1876 29.978 

Mean  temperature  for  the  year  ending  June  30,  1876 44^.9 

Amount  of  rain-fall  for  the  year  ending  June  30,  1876 29.37  inches. 

Sergeant  W.  A.  Chapman  remains  in  charge  and  has  given  satisfac- 
tion, having  performed  all  the  station  duties  since  March  2, 1874,  with- 
out a43sistance. 

The  station  has  not  been  inspected  since  last  report. 

Reports  from  other  stations  are  not  received  here,  and  the  only  publi- 
cations are  of  the  local  observations  in  the  weekly  press. 

The  sergeant  reports  that  navigation  in  Lake  Champlain  closed  Feb- 
ruary 9,  1876. 

BUFFALO,  NEW  YORK. 

[Official  number^  33.] 

Latitude 42°  53' 

Longitude 73^  15' 

Mean  barometer  for  the  year  ending  June  30,  1876 29. 956 

Mean  temperature  for  the  year  ending  June  30,  1876 44°.  9 

Amount  of  raiu-fall  for  the  year  ending  June  30,  1876 37.79  inches. 
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Sergeant  James  Mitchell  was  trausferred  to  duty  elsewhere  March  6, 
1876,  and  succeeded  by  Sergeant  B.  M.  Purssell,  who  still  remains.  Two 
assistants  have  been  ordered  from  station  for  discharge  during  the  year, 
and  one  transferred  to  other  duty.  There  are  at  present  three  assistants 
on  duty,  and  it  is  not  believed  that  the  work  can  be  performed  with  a 
less  number,  as  this  is  a  printing  station,  and  three  hundred  post-offices 
are  supplied  daily  with  the  farmers'  bulletins. 

The  monthly  summaries  furnished  the  press  continue  to  form  an  in- 
teresting feature,  and  a  generous  amount  of  space  is  given  for  their  pub- 
lication in  the  newspapers. 

Thirty-two  cautionary  signals  have  been  displayed,  of  which  number 
fourteen  are  reported  as  justified,  and  eighteen  as  not  justified,  at  the 
station. 

In  reference  to  some  of  these  displays  the  sergeant  remarks  as  fol- 
lows: 

August  1  to  3,  1875. — The  signal  was  not  justified  by  the  velocity  of  wind  at  this  sta- 
tion, but  very  heavy  weather  was  experienced  on  Lake  Erie,  and  several  minor  disas- 
ters are  reported  by  the  press. 

September  11,  1875. — Much  comment  on  the  low  velocity  of  wind  at  Buffalo.  High 
winds  reported  both  on  Lake  Ene  and  Ontario.  Vague  rumors  of  numerous  disas- 
ters. 

September  19  U>  21,  1875. — An  eminent  success;  gave  timely  warning.  No  vessel  left 
port  on  the  20th.    Very  severe   storm  on  the  lake ;  vessels  out  making  for  ports. 

September  29  and  30,  1875. — Owing  to  the  timely  warning  given,  as  the  observer 
learned  from  the  shipping-offices  and  numerous  captains  who  visittid  the  office,  the 
greater  part  of  a  large  fleet  of  vessels  was  prevented  from  leaving  port,  and  a  large  ma- 
jority of  those  which  had  left  prior  to  the  hoisting  of  the  signal  was  compelled  to  re- 
turn.    Only  a  few  vessels  left  port. 

October  1, 1875. — Several  vessels  delayed  clearance.  Many  captains  were  anxious  to 
leave,  but  dreaded  to  do  so  while  the  signal  was  flying. 

October  6  and  7,  1875. — Numerous  vessels  left  port  during  the  display,  a  few  of  which 
had  to  return.     Several  captains  delayed  clearance. 

October  10  and  11,  1875. — Many  vessels  left  port  during  the  display,  a  few  of  which 
bad  to  retnm. 

October  14  to  16,  1875. — The  United  States  revenue-cutter  Perry  encountered  such  a 
heavy  sea  on  the  morning  of  the  15th,  in  her  efforts  to  reach  Dunkirk,  that  she  was 
forced  to  return  to  port. 

October  25  to  28,  1875. — Many  vessels  remained  in  port  on  account  of  the  signal.  The 
storm  was  unusually  disastrous  on  the  lakes,  though  none  serious  occurred  in  the  vi- 
cinity of  the  station.  Two  vessels  reported  ashore  on  Lake  Erie.  Timely  display  gen- 
erally commended. 

October  29  to  Xovember  1,  1H75. — The  warning  was  generally  heeded,  and  gave  uni- 
versal satisfaction.  Few  vessels  left  port.  Two  schooners  were  forced  to  return. 
Many  disasters  are  reported  on  the  upper  lakes  and  on  Ontario.  Three  vessels  are  re- 
ported ashore  on  Lake  Erie  ;  one  at  Erie  and  two  on  the  Canadian  shore. 

Xovember  14,  1875. — Heavy  weather  experienced  at  lower  end  of  the  lake  on  the  morn- 
ing of  the  14th. 

Xovember  28  and  29,  1875. — No  vessel  left  port  during  display ;  some  which  left  before 
the  signal  was  onlered  returned  to  port  on  account  of  the  rough  weather. 

April  7,  1876. — ^The  display  favorably  commented  upon  by  the  citizens  in  general.  A 
furious  snow-storm  set  in  at  11.55  a.  m.,  and  lasted  several  hours;  this  alone  made  the 
display  satisfactory  to  all. 

Mag  6,  7,  and  8,  1876. — One  vessel  which  left  port  returned  upon  seeing  the  signal ; 
vessels  were  deterred  from  leaving  port  by  the  ice. 

June  7,  1876. — Many  vessels  remained  in  port  on  account  of  signal,  and  it  was  con- 
sidered justified  by  lake-men,  as  the  weather  was  very  threatening  all  day,  and  much 
rain  fell;  the  wind  was  thought  to  be  severe  on  the  lake. 

The  greater  number  of  signals  reported  not  justified  at  the  station 
were  really  fully  justified  by  the  heavy  winds  reported  from  the  lakes  at 
the  time  they  were  displayed. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

The  members  of  the  meteorological  committee,  also,  are  always  ready  to  co-operate 
in  the  promotion  of  its  interests.    Their  chairman,  Alonza  Richmond,  esq.,  continues 
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to  g\ye  the  service  an  annsual  amoniit  of  attention  and  stndy,  and  is  ever  zealoas  to 
aid  in  anything  tending  to  its  advantage.  Navigation  may  be  said  to  have  closed  at 
this  port  on  November  30,  as,  owrng  to  the  high  rates  of  insurance  after  that  date  and 
comparatively  low  charges  for  freight,  but  few  vessels  were  out  afterward  The  latest 
arrivals  at  port,  so  far  as  known,  occurred  on  the  7th  and  9th  of  December.  Ice  had 
not  materially  affected  navigation  in  the  lake  December  31,  IH75,  as,  with  the  exception 
of  from  December  17  to  December  21,  vessels  would  have  found  little  difficulty  in  forc- 
ing a  passage.  The  canal  was  officially  closed  on  December  10,  though  from  November 
29  up  to  that  date  ice  retarded  and  occasionally^  closed  navigation  thereon.  Boats  con> 
tinued  to  leave,  however,  up  to  late  in  the  month. 

Lake  captains  invariably  call  at  the  office  for  information,  previous  to  leaving,  while 
the  cautionary  is  **  up." 

During  the  last  session  of  the  legislature  of  this  State  a  law  was  passed  making  the 
records  of  the  signal-service  legal  and  conclusive  evidence  in  all  cases  at  law  on  which 

they  may  have  any  bearing. 

•  «  «  «  «  4>  • 

First  arrival,  spring,  1876.    Propeller  Waverly,  Captain  Pratt,  (May  5,)  of  Union 
Steamboat  Line.    Cargo,  grain,  flour,  &c. 

Signals  are  duplicated  on  the  roof  of  the  jEtna  Insnrance  Building, 
through  the  agency  of  Capt.  B.  P.  Dorr,  who  has  taken  a  lively  interest 
in  the  subject. 

The  station  was  inspected  in  March,  1876,  and  records  and  instru- 
ments found  in  excellent  condition. 

NUMBER  OF  STATION  PUBLICATIONS. 

Farmers'  bulletins  issued  during  the  year  ending  June  30,  1876 104,064 

Bulletins  issued  during  the  year  ending  June  30,  1876 9,254 

Maps  issued  during  the  year  ending  June  30, 1876 3,091 

Local  reports  issued  during  th«  year  ending  June  30,  1876 3, 131 

Forms  15  (mauifold)  issued  during  the  year  ending  June  30,  1876 483 

Forms  22  issued  during  the  year  ending  June  30,  1876 86 

Total 120,109 

BENTON,  MONTANA  TERRITORY. 

[Official  number,  71.] 

Latitude 47°  52/ 

Longitude 110°  30, 

Mean  barometer  for  the  year  ending  June  30,  1876 29. 976 

Mean  temperature  for  the  year  ending  June  30, 1876 43°.  4 

Amount  of  rain-fall  for  the  year  ending  June  30, 1876,  21. 83  inches. 

Sergeant  William  McGillivray  was  transferred  to  Salt  Lake  City  Oc- 
tober 18,  1875,  and  succeeded  by  Sergeant  J.  F.  Tenney,  who  still  re- 
maind. 

The  telegraph-line  has  not  been  working  tx)  this  station  dnring  the 
year,  and  all  reports  have  therefore  been  forwarded  by  mail,  with  such 
regularity  as  the  mail-facilities  of  the  frontier  would  permit. 

On  December  29,  1875,  the  water  in  the  river  at  the  gauge  was  20 
inches  below  the  low-water  mark  of  1872. 

The  station  has  not  been  inspected  during  the  year. 

BISMARCK,  DAKOTA  TERRITORY. 
[Offi<nal  number  J 104.  J 

Latitude. 46°  48' 

Longitude 100^  38' 

Mean  harometer  for  the  year  ending  June  30,  1876 , 29. 865 

Mean  temperature  for  the  year  ending  June  30,  1876 3*^°.  9 

Amount  of  raiu-faU  for  the  year  ending  June  30,  1876 25. 69  inches. 
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Sergeant  J.  H.  Smith  remains  in  charge  of  the  station,  and  has  per- 
formed all  its  daties  without  assistance.  No  change  has  been  made  in 
the  location  of  the  office,  nor  has  the  station  been  inspected  during  the 
year. 

This  being  a  reporting  station  only,  no  reports  are  received  from  other 
stations,  and  consequently  the  publications  are  limited  to  the  local  ob- 
servations priilte  I  in  the  Bismarck  Tribune  weekly. 

CAIRO,  ILLINOIS. 

[Official  number^  53.] 

Latitude 37^  00' 

Longitude 89°  12' 

Mean  barometer  for  the  year  ending  June  30,  1876 30. 024 

Mean  temperature  for  the  year  ending  June  W,  1876 58°    3' 

Amount  of  rain-fall  for  the  year  ending  June  30,  1876 68. 65  inches. 

Sergeant  Thomas  Jones  was  relieved  October  30,  1875,  for  neglect  of 
duty,  and  was  succeeded  by  Sergeant  J.  M.  Watson,  who  still  remains. 
No  change  has  been  made  in  the  assistant  since  la^t  report. 

ReiK)rts  from  all  other  river  stations,  regular  and  special,  are  received 
here  during  the  season  of  high  water,  and  the  information  this  gives  to 
the  merchants  and  shipping  interests  has  proved  of  practical  value  in 
many  instances. 

The  station  has  not  been  inspected  during  the  year,  but  an  officer  is 
now  en  route  to  inspect  it. 

Highest  water  in  river,  46  feet  5  inches,  April  6,  1876;  lowest  water, 
5  feet  10  inches,  November  7, 1875.  Measurements  made  from  low  water 
of  December,  1871. 

NUMBER  OF  STATION  PUBLICATIONS. 

Bulletins  issued  during  the  year  ending  June  30. 1876 4, 300 

Local  reports  issued  during  the  year  ending  June  30, 1876 521 

Fonus  22  (manifold)  issued  during  the  year  ending  June  30, 1876 69 

Forms  26  (manifold)  issued  during  the  year  ending  June  30, 1876 4,060 

Total 8,950 

CAPE  HATTERAS,  NORTH  CAROLINA. 

[Offi^cial  number  J  123.  | 

Latitude 35°  14' 

Longitude 75°  30' 

Mean  barometer  for  the  year  ending  June  30, 1876 30. 033 

Mean  temperature  for  the  year  ending  June  30, 1876 62°.  4 

Amount  of  rain-fall  for  the  year  ending  June  30, 1876 52. 97  inches. 

Sergeant  George  Onslow  continues  in  charge,  and  has  one  assistant, 
who  has  been  on  dnty  since  May  20, 1876,  at  which  date  his  predecessor 
was  transferred  to  duty  elsewhere.  Both  the  men  on  duty  are  fair  op- 
erators, and  able  to  transmit  and  receive  telegraphic  reports. 

Fifty-four  cautionary  signals  have  been  displayed  during  the  year,  of 
which  number  thirty-eight  are  reported  as  justified,  and  sixteen  as  not 
justified,  at  the  station.  Many  of  the  signals  were  received  too  late  to 
be  of  value,  owing  to  breaks  in  the  line  between  the  station  and  Gape 
Henry.  The  line  follows  the  beach,  and  some  portion  of  it  gives  way  at 
every  severe  storm,  either  by  washing  out  of  the  poles  or  their  destruc- 
tion by  lightning.  When  originally  built,  the  line  was  not  properly  pro- 
vided with  lightning-rods ;  but  this  defect  is  being  remedied  gradually, 
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ae  the  line  is  repaired  from  time  to  time.  The  line  has  proved  of  service 
at  this  station  in  procuring  speedy  assistance  to  wrecked  and  disabled 
vessels  along  the  coast  from  Hatteras  to  New  Inlet,  a  distance  of  50 
miles. 

Assistance  or  information  has  been  procured  for  nine  vessels  during 
the  year,  as  follows : 

September  11,  1875. — The  schoouer  H.  W.  McCoUey,  of  New  York, '110  tons  harden, 
boand  from  Washington,  N.  C,  to  Philadelphia,  and  loaded  with  jnniper  shingles,  ran 
aground  at  6  p.  m.  of  September  11  on  south  side  of  Hatteras  Inlet  during  heavy  north- 
east gale.  She  had  a  crew  of  five,  and  three  passengers.  None  lost ;  taken  on  by  the 
pilots  at  Hatteras  Inlet  at  8  a.  m.,  September  12. 

September  24, 1875. — Steamship  Rebecca  Clyde  broke  down  in  Hatteras  Inlet.  From 
Wilmington,  bound  to  Baltimore.    Assistance  sent  from  Baltimore,  and  steamer  saved. 

November  28,  1875.— The  British  bark  Edwin,  of  Windsor,  Nova  Scotia,  from  Dublin, 
bound  to  Baltimore  in  ballast,  went  ashore  at  4  p.  m.  13  miles  north  of  Hatteras  light ; 
wreckers  at  Norfolk  promptly  notified,  and  station  opened  near  wreck ;  fifteen  persons 
on  board,  including  the  captain's  wife  and  two  children  ;  all  saved. 

February  3,  1876. — Schooner  Clara  Davidson,  Garwood  master,  from  South  Mills,  N. 
C,  to  Philadelphia,  sunk  at  Hatteras  Inlet ;  loaded  with  lumber ;  crew  of  seven ;  no 
lives  lost. 

March  21,  1876. — The  schooner  Lottie  Lee,  J.  H.  Lee  master,  of  Philadelphia,  from 
Savannah,  with  lumber,  and  the  schooner  Shiloh,  Hubbard  master,  from  Demarara, 
South  America,  with  cargo  of  sugar  and  molasses,  bound  to  Baltimore,  were  both 
wrecked  6  miles  south  of  station  ;  both  vessels  and  cargoes  total  loss.  The  Shiloh  lost 
two  men ;  all  the  rest  saved.  At  time  of  disaster,  wind  was  blowing  72  miles  per  hour 
southeast. 

April  14,  1876. — The  schooner  Sandolphin,  of  Pembroke,  Me.,  with  cargo  of  ice  from 
Rockport,  Mass.,  bound  to  Roanoke  Island.  North  Carolina,  ran  aground  in  Hatteras 
Inlet,  and  sank  in  eight  feet  of  water.  She  had  a  crew  of  five,  all  told ;  no  passengers ; 
none  lost. 

April  27,  1876  —On  the  25th,  the  schooner  Emma  M.  Fox,  R.  P.  Vansant  master, 
encountered  gale  of  wind  116  miles  east  of  Hatt«ras  light ;  sprang  aleak,  which  gained 
so  fast  she  had  to  be  put  into  Hatteras  Inlet,  where  she  went  ashore;  cargo  of  coffee 
and  molasses  consigned  to  Huntington  <&  Co.,  Norwich,  Conn.,  from  the  West  Indies; 
no  one  lost. 

May  1,  1876. — The  schooner  L.  Warren,  L.  B.  Howland  masticr,  from  Beaufort,  N.  C, 
bound  to  New  York,  went  ashore  6  miles  north  of  Hatteras  light-house  at  3  a.  ra.  to-day. 
She  was  54  tons  burden  ;  she  had  a  cargo  of  naval  stores,  part  of  which  were  saved ; 
crew  of  five  and  two  passengers ;  all  saved. 

May  14,  1876. — Schooner  L.  Sturdevant,  Adams  master,  from  New  Berne  bound  to 
Philadelphia,  with  shingles,  ran  in  from  sea  at  Hatteras  and  sank;  no  lives  lost. 

The  sergeant  remarks  as  follows  in  reference  to  these  disasters : 

In  every  case  the  assistance  rendered  or  the  information  given  has  been  through  the 
use  of  the  Government  telegraph-line,  and  had  there  been  no  line,  or  had  the  line  been 
out  of  working  order,  the  losses  would  have  been  much  greater  and  the  condition  of 
the  wrecked  sailors  more  distressing. 

The  repair  section,  for  which  the  sergeant  in  charge  of  the  station  is 
responsible,  extends  from  the  south  side  of  New  Inlet  to  the  north  side 
of  Hatteras  Inlet,  a  distance  of  50  miles. 

The  station  has  not  been  inspected  since  the  date  of  last  report. 

CAPE  HENRY,  VIRGINIA. 

[Official  number^  118. J 

Latitude 36^  56' 

Longitude 76°  OO' 

Mean  baromet^er  for  the  year  ending  June  30,  1876 30. 070 

Mean  temperature  for  the  year  ending  June  30,  1 876 59°.  9 

Amount  of  rain-fall  for  the  year  ending  June  30,  1876 57.79  inches. 

Sergeant  William  Stein  continues  in  charge,  and  has  been  on  the  sta- 
tion since  December  9,  1873.  Until  September  27,  1875,  he  had  two 
assistants,  but  on  that  date  the  force  was  reduced  one  man.  Three 
other  changes  in  the  assistants  have  been  made  during  the  year,  to  pro- 
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mote  the  interests  of  the  service.    Loth  men  now  on  duty  are  fair  tele- 
graph-operators. 

Fifly-one  cautionary  signals  have  been  displayed,  of  which  number 
thirty-three  are  reported  as  justified,  and  eighteen  as  not  justified,  at  the 
station. 

In  addition  to  the  regular  work  of  observations  and  reports,  and  the 
maintenance  of  the  telegraph-line  within  their  district;  the  men  on  this 
station  report  passing  vessels  for  the  information  of  Biiltimore  merchants 
and  shippers.  This  duty  is,  perhaps,  the  most  laborious  one  with  which 
they  are  charged,  as  it  requires  almost  constant  watchfulness. 

The  only  disaster  reported  as  owjurring  during  the  year  near  this  sta- 
tion was  on  July  3,  1875,  when  the  bark  Emilio  Burabino,  Thompson 
master,  from  Liverpool,  consigned  in  ballast  to  Edward  Biglow  &  Co., 
Baltimore,  Md.,  went  ashore  one  mile  south  of  station.  Assistance  was 
promjitly  called  for  by  telegraph,  and  she  was  got  off  without  serious 
damage. 

No  change  has  been  made  in  the  location  of  station.  One  of  the  stand- 
ard portable  instrument-shelters  was  put  up  April  28,  1876,  and  the  in- 
struments moved  into  it  without  changing  their  elevation. 

The  repair  section  of  this  station  extends  from  south  side^of  Lynn 
Haven  Bay  to  Knott's  Island,  a  distance  of  34  miles. 

The  sUition  was  inspected  April  3  and  4, 187C,  and  found  in  good  con- 
dition. 

CAPE  MAY,  NEW  JERSE5f. 

[Official  number^  54.] 

Latitadfi 38^  .56' 

Lonjritude 74<^  58' 

Mean  barometer  for  the  year  eudinj^  Jane  30, 1876 30.052 

MeaB  temperatare  for  the  year  ending  June  30, 1876 53^.1 

Amount  of  raia-faU  for  the  year  ending  Juue  30, 1876 ...49.41  inches. 

Sergeant  Theodore  F.  Townsend  continues  in  charge  of  this  station, 
and  has  performed  all  its  duties  promptly  and  satisfactorily,  with  the 
aid  of  one  assistant.  Two  assistants  have  been  transferred  to  duty 
elsewhere  during  the  year.  The  station  has  not  been  inspected  since 
the  date  of  last  report.  The  office  was  removed  May  11,  1876,  to  Sea 
Grove,  and  is  located  in  the  second  story  of  a  building  on  Beach  ave- 
nue, on  the  point  of  the  Gape,  about  fifteen  yards  from  the  water,  facing 
the  bay,  with  a  good  view  of  both  bay  and  ocean.  The  instrument- 
shelter  is  in  a  l^y-window,  specially  planned  for  the  purpose,  with 
double  blinds. 

The  anemometer  is  supported  by  the  telescopic  rod  passing  through 
a  frame-work  designed  for  the  purpose,  and  so  arranged  as  to  make  ac- 
cess to  it  easy  and  safe.  The  wind- vane  is  central  over  the  observatory 
and  office,  and  the  vane-rod  passes  through  and  indicates  the  direction 
of  the  wind  by  an  arrow  in  the  office.  The  flag-staff  is  one  hundred  and 
twenty-three  feet  in  height,  and  located  immediately  in  front  of  the  office, 
giving  signals,  when  displayed,  an  elevation  above  all  surrounding 
objects. 

Fifty-five  cautionary  signals  have  been  displayed,  of  which  number 
thirty-four  are  reported  as  fully  and  three  as  partly  justified,  and  eight- 
een as  not  justified,  at  the  station. 

The  sergeant  makes  the  following  remarks  in  reference  to  some  of 
these  displays: 

October  16  and  17, 1875. — The  wrecked  schooner  Chimo  broken  np;  no  other  resnlts 
known. 

F^^ruary  1,  2,  and  3, 1876. — Houses  blown  down  and  onroofed  ;  bark  Hanna  driven 
ashore  and  abandoned ;  seven  vessels  forced  ashore  on  Cape  Uenlopen,  and  several 
vessels  driven  to  sea. 
2  S 
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The  following  casualties  to  shipping  are  reported  as  having  occurred 
in  the  vicinity  of  this  station : 

October  3, 1875. — ^Schooner  David  Collins,  Captain  Joseph  Townsend,  from  New  York 
to  WashiDgtoD,  sank  at  station  34,  and  sciiooner  Chimo,  of  and  from  Bangor,  Me., 
bound  to  Charleston,  S.  C,  Capt.  E.  B.  Lansit,  with  cargo  of  bay,  brick,  and  potatoes, 
went  ashore  3  miles  north  of  Townsend's  Inlet ;  both  vessels  went  to  pieces. 

May  5, 1876. — Schooner  Emeline  McLain,  Capt.  L.  J.  Yonng,  from  Quiucy  Point  to 
Philadelphia,  loaded  with  stone,  went  ashore  on  North  Bar,  off  Townsend's  Inlet. 

June  22, 1876. — Schooner  Ellen,  from  Porto  Rico  to  New  York,  with  cargo  of  sngar 
and  molasses,  went  ashore  at  Hereford's  Inlet. 

Information  of  these  disasters  has  in  all  cases  been  given  the  press, 
and,  when  possible,  to  the  owner  of  vessel  and  cargo. 

The  repair  section  of  this  station  extends  from  Cape  May  to  south 
side  of  Great  Egg  Harbor,  a  distance  of  30  miles. 

NUMBER  OF  STATION  PUBLICATIONS. 

Local  reports  issued  during  the  year  ending  June  30,  1876. 182 

Forms  15  (manifold)  issued  during  the  year  ending  June  30,  1876 73 

Forms  ii2  ^auifold)  is&ued  during  the  year  ending  June  30,  lb?76 28 

Total 2^^ 

CAPE  LOOKOUT,  NORTH  CAROLINA. 
[Official  number^  136.] 

Latitude 34^  36' 

Longitude 76°  36' 

Sergeant  E.  F.  Brady  was  ordered  March  8, 1876,  to  open  this  station  j 
and  OD  May  14, 1876,  made  his  first  report. 

Cape  Lookout  is  an  island,  being  cut  off  from  the  main-land  by  Cove 
Sound  and  Old  Topsail  Inlet,  and  the  station  is  located  in  the  house  of 
the  light-keeper,  eleven  miles  from  Beaufort,  the  nearest  post-office.  The 
office  is  on  the  second  floor  of  the  building  and  faces  north,  and  the  ex- 
posure of  instruments  is  reported  good  by  the  sergeant. 

The  station  has  not  yet  been  visited  by  an  inspecting  officer.  It  is 
fully  equipped  for  making  meteorological  reports,  and  those,  by  mail, 
have  been  regularly  received.  The  telegraph-line  has  not  been  in  work- 
ing order,  owing  to  the  washingout  of  the  cable  at  Oregon  Inlet. 

Four  cautionary  signals  have  been  ordered,  of  which  number  two  are 
reported  as  justified  and  two  not  justified,  at  the  station. 

The  repair  section  of  this  station  extends  from  one-half  way  to  Ports- 
mouth to  one-half  way  to  Kew  River,  a  distance  of  sixty-two  miles. 

CHARLESTON,  SOUTH  CAROLINA. 

[Official  number,  21.] 

Latitude 32°  4;V 

Longitude 79^  55' 

Mean  barometer  for  the  year  ending  June  30,  1H76 20.1C5* 

Mean  temperature  for  the  year  ending  June  30,  1876 66°.6* 

Amount  of  rain-faU  for  the  year  ending  June  30, 1876 •  45.02  inches. 

Sergeant  M.  L.  Hearne  was  relieved  August  20,  1875,  by  Sergeant 
T.  S.  Collins,  who  remained  until  February  28, 1876,  when  he  was  suc- 
ceeded by  Sergeant  M,  McGauran,  who  is  now  in  charge,  and  has  one 
assistant.  Four  assistants  have  been  relieved  for  neglect  of  duty  dur- 
ing the  year. 

""ObHervation  of  2  p.  ui.,  March  10,  not  taken. 
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No  change  has  been  made  iu  the  location  of  the  office  since  last  re- 
port, nor  is  any  considered  necessary  at  this  time. 

Ten  caationary  signals  have  been  displayed  daring  the  year,  of  which 
namber  five  are  reported  as  justified  and  five  as  not  justified,  at  the 
station. 

The  sergeant  makes  the  following  remarks  in  reference  to  some  of 
these  displays : 

September  14, 15. — Steamer  City  Point  ilelayed  her  dopartare  nntil  satisfied  by  tlie 
afteraoon  reports  of  do  danger.    Macli  attention  paid  to  the  warning. 

September  18,  19. — ^The  captain  of  au  Euglish  steamer  seirt  to  the  office  for  informa- 
tion relative  to  the  storm.  Captain  Fitzgerald,  of  steamer  City  Point,  called  at  10  p. 
m.,  inquiring  as  to  the  possible  direction  of  wind  daring  the  gale,  as  he  desired  to  move 
bis  vessel  to  a  more  secnre  place  if  there  was  a  change.  The  benefits  derived  from  the 
display  are,  that  it  gave  to  shippers  and  commercial  men  about  twelve  hoars  warning 
of  what  proved  to  be  a  very  injnrioas  gale  off  the  coast.  Fortanately,  there  were  no 
vessels  ready  to  depart.  Several  of  the  committee  of  Chamber  of  Commerce  desire  to 
express  their  opinion  as  considering  the  warning  a  timely  one. 

March  20  and  21,  1876. — Many  people  interested  in  navigation  called  *t  the  office  to 
ascertain  the  state  of  weather  at  the  several  stations  along  the  coast.  Many  remark 
that  they  will  not  leave  the  harbor,  when  the  weather  looks  threatening,  without  first 
consulting  the  office. 

March  *^8  and  29,  1876. — No  vessel  left  the  harbor  while  the  signal  was  flying,  the 
steamer  City  Point  leaving  as  soon  as  the  signal  was  lowered.    No  casualties  reported 

The  station  was  inspected  in  May,  1876,-and  found  in  good  condition. 

NUMBER  OF  STATION  PUBLICATIONS. 

Bulletins  issued  daring  the  year  ending  Jane  30,  1876 7,426 

Maps  issued  during  the  year  ending  Jane  30,  1876 2,718 

Local  issued  during  the  year  ending  Jane  30, 1876 259 

Forms  15  (manifold)  issued  during  the  year  ending  June  30, 1876 2,477 

Forms  22  issued  during  the  year  ending  June  30,  1876 70 

Total 10,960 

CHEYENNE,  WYOMING  TERRITORY. 

[Official  number  J  68.] 

Utitude 4r  12' 

Longitude 104^  42' 

Mean  barometer  for  the  year  ending  June  30,  1876 29,943 

Mean  temperature  for  the  year  ending  June  30,  1876 44^.1 

Amount  of  rain- fall  for  the  year  ending  June  30,  1876 12.85  inches. 

Sergeant  A.  C.  Dobbins  havS  been  in  charge  since  last  report,  with  the 
exception  of  the  time  from  August  13  to  September  9,  1875,  during 
which  he  was  absent  for  the  purpose  of  re-enlistment,  and  the  station 
work  was  done  by  Sergeant  J.  T.  Dowues.  No  change  has  been  made 
in  the  location  of  the  office,  nor  has  the  station  been  inspected  since  last 
report.    There  is  no  assistant  on  duty,  nor  is  one  considered  necessary. 

NUMBER  OF  STATION  PUBLICATIONS. 

Bulletins  issued  duriu);^  the  year  ending  June  30,  1876 2,042 

Forms  22  (manifold)  issued  during  the  year  ending  June  30,  1876 16 

Total 2,058 

CHICAGO,  ILLINOIS. 
[Offi^al  number^  37. J 

Latitude 41°  52* 

Longitude 87°  35' 

Mean  barometer  for  the  year  ending  June  30, 1876 29.950 

Mean  tempera  tore  for  the  year  ending  June  30,  1876 49^.4 

Amount  of  rain- fall  for  the  year  ending  June  30,  1876 43.62  inches. 
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Sergeant  W.  S.  Kaafman  remained  in  obarge  of  station  until  May  1, 
1876,  wben  he  was  discharged,  his  term  of  service  having  expire<l.  He 
was  succeeded  by  Sergeant  0.  E.  Brinsmade,  who  still  remains. 

There  are  foar  assistants  on  duty,  one  of  whom  is  a  printer.  Six 
assistants  have  been  relieved  daring  the  year,  four  of  them  being  trans- 
ferred to  duty  elsewhere,  one  ordered  in  for  medical  treatment,  and  one 
for  misconduct. 

Six  hundred  and  seventy-five  post-offices  are  regularly  supplied  with 
the  farmers'  bulletins,  and  an  average  of  ninety  maps  has  been  printed 
daily,  with  the  exception  of  Sundays.  No  change  has  been  made  in  the 
location  of  the  office. 

Twenty -six  cautionary  signals  have  been  displayed,  of  which  number 
eight  are  reported  as  fully  and  two  as  partly  justified  and  sixteen  as 
not  justified  at  the  station ;  in  some  of  these  latter  cases,  high  winds  are 
known  to  have  prevailed  on  the  lakes.  The  following  remarks  are  made 
by  the  sergeant  in  reference  to  these  displays : 

September  16  and  17, 1875. — One  vessel  wrecked  near  the  city,  and  a  nnmber  of  others 
more  or  less  injured.  A  number  of  vessels  remained  in  harbor  on  account  of  the 
signal. 

Octobfr  1, 1875. — Although  the  velocity  at  station  did  not  exceed  eighteen  miles,  it 
is  reported  blowing  heavily  on  the  lake,  and  a  number  of  vessels,  which  left  port  early 
in  the  night  and  during  the  day,  wese  obliged  to  return ;  nearly  one  hundred  anchored 
inside  the  breakwater,  fearing  to  venture  out.  The  severe  storms  of  last  month  have 
made  vessel-owners  and  captains  very  careful. 

October  25  and  27, 1875. — The  storm  was  a  very  severe  one,  but  being  from  the  south- 
west, no  disasters  occurred  in  the  vicinity  of  station,  though  they  were  numerous  on 
other  parts  of  the  lake.    Vessel-men  visited  the  office  in  numbers  during  the  display. 

April  4  to  6, 1876. — No  casualties.  Three  vessels  remained  in  port  on  account  of  sig- 
nal ;  the  captains  of  these  vessels  so  reported. 

May  6,  7,  and  8, 1876. — The  city  was  visited  at  5.10  p.  m.  of  the  6th  Instant  by  a  vio- 
lent tornado,  which,  lasting  but  two  or  three  minutes,  did  damage  in  and  about  the 
city,  estimated  at  a  quarter  of  million  dollars. 

The  course  of  the  tornado  was  from  southwest  to  nearly  northeast,  having  a  swift 
rotary  motion  from  right  to  left,  and  bounding  along  like  a  ball.  As  near  as  can  be 
ascertained,  it  struck  the  ground  but  two  or  three  times,  and  then  ascended  again. 
Nearly  all  the  vessels  in  the  harbor  were  ii^ured  to  some  extent. 

The  signals  are  duplicated  from  the  roof  of  the  Central  Hotel  build- 
ing, on  which,  in  September,  1875,  a  large  stationary  lantern,  lighted 
by  gas,  was  erected.  The  light  thus  obtained  is  visible  at  a  much 
greater  distance  than  that  from  the  old  form  of  lantern. 

The  sergeant  reports  that,  during  the  display  of  signals,  the  office  is 
frequently  visited  by  vessel-owners  and  others  in  search  of  information; 
^Iso  that  he  is  indebted  to  the  various  post-office  officials  for  numerous 
cpnrtesies  in  aiding  the  proper  and  prompt  transmission  of  the  farmers' 
bul^etinrt 

ihe  Qtticial  close  of  navigation  occurred  December  1 ;  but  the  ser- 
geant reports  that  vessels  continued  to  clear  for  ports  on  Lake  Michigan 
throughout  the  entire  month. 

The  following  extracts  are  made  from  the  semiannual  reports  of  the 
sergeant : 

The  first  vessel  arriving,  spring  of  1876,  was  schooner  Felicitous,  March  1 ;  car^o, 
350  tons  ice.  Navigation  not  considered,  open  until  vessels  can  pass  through  the 
Straits  of  Mackinac,  which  are  stiU  closed  with  ice. 

On  the  28th  of  April  a  number  of  vessels  succeeded  in  forcing  their  way  through 
^^e  fee  in  the  Straits  ef  Mackinac,  the  propeller  St.  Albans  in  the  lead;  this  event 

p^tically  oBens  navigatiour 

''■%...        *....       .*  *  *  *  • 

The  board  of  trade  of  this  city,  in  session  April  11,  passed  very  flattering  resolutions 
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recogoizing  the  osefalness  and  benefits  derived  from  the  service  in  the  saving  of  life 
aDd  property. 

Probably  the  most  interested  parties  in  the  service  daring  the  last  three  months  of 
the  year  have  been  the  ice- dealers,  and  shippers  of  oysters,  and  meat,  and  frnits  of  va- 
rioos  kinds,  that  require  either  cold  weather  or  ice  to  ship  safely.  The  former  have 
paid  the  closest  attention  to  the  reports,  and  parties  from  various  parts  of  the  State 
have  requested  to  be  famished  with  the  reportn. 

The  reports  still  continue  to  be  ntilized  by  the  railroad  companies  and  by  the  sev- 
eral courts,  and  on  several  occasions  the  records  of  the  ofiSce  have  been  used  in  cases  of 
claims  for  damages  from  causes  produced  by  the  effects  of  the  weather. 

The  station  was  inspected  in  April,  1876,  and  foand  in  good  con- 
dition. 

NUMBER  OF  STATION  PUBLICATIONS. 

Farmers'  balletius  issaed  during  the  year  ending  June  30, 1876 ' 264, 100 

Bulletins  issued  duriug  the  year  ending  June  30, 1876 10,797 

Maps  issued  daring  the  year  ending  June  30, 1876 27, 462 

Local  reports  issued  daring  the  jear  ending  June  30, 1876 2, 426 

Forms  22  issued  daring  the  year  ending  June  30,1876 161 

Total 305,126 

CINCINNATI,  OHIO. 
[Official  number  J  65.] 

Latitude 39^     6' 

Longitude 84^   26' 

Mean  barometer  for  the  year  ending  June  30,  1S76 29.978* 

Mean  temperature  for  the  year  ending  June  30,  1876 56^.3* 

Amount  of  rain-fall  for  the  year  ending  June  30, 1876 53^26  inches. 

Sergeant  S.  S.  Bassler  remains  in  charge,  and  has  performed  his 
duties  zealously  and  faithfully.  There  are  four  assistants  on  duty,  one 
of  whom  is  a  printer.  During  the  year  seven  assistants  have  been 
transferred  to  duty  elsewhere,  five  relieved  for  misconduct,  one  for  dis- 
cbarge, and  one  for  medical  treatment,  making  fourteen  changes  in  all. 

Five  hundred  and  eighty  postoflSces  have  been  supplied  regularly 
with  the  farmers'  bulletin,  and  eighty  seven  maps  issued  and  distrib- 
uted daily. 

No  change  has  been  made  in  the  location  of  the  office  since  last  re- 
port 

The  daily  press  gives  a  liberal  amount  of  space  to  the  publication  of 
the  reports.  The  monthly  abstracts  furnished  by  the  sergeant  are  inter- 
esting and  valuable. 

The  following  office  regulations,  in  force  at  this  station,  are  given  to 
show  how  fully  the  time  of  the  men  on  duty  is  occupied,  and  the  sys- 
tematic division  of  time  and  work : 

The  day-assistant  will  be  on  duty  from  8  a.  m.  to  4  p.  m.  He  will  report  promptly 
at  8  a.  m.  at  the  telegraph  office,  and  bulletin  the  a.  m.  reports,  change  the  weather 
map  at  the  board  of  trade  and  cliamlier  of  commerce,  take  the  mid-day  and  2  p.  m. 
observation,  read  the  anemometer  at  noon,  take  the  river  observation,  and  address 
the  entire  list  of  wrappers.  The  night-assistant  will  be  on  duty  from  4  to  7  p.  m.,  and 
from  9  p.  m.  until  the  weather-map  is  oorrect'Cd,  averaging  2  a.  m.  He  wilt  take  the 
4.05  p.  m.  observation,  make  out  the  afternoon  bulletins,  and  distribute  them.  In  the 
evening  he  will  take  the  9  and  10.30  p.  m.  observation,  and  do  the  usual  night-work, 
leaving  after  having  carefully  read  proof.  The  printers  will  distribute  their  forms 
during  the  afternoon,  with  the  use  of  as  little  gas  as  possible.  Tbey  will  be  on  duty 
promptly  from  12  m.  until  the  work  is  done,  averaging  4.30  a.  m.,  assisting  each  other 
in  folding,  wrapping,  and  composition,  if  necessary. 

The  station  was  inspected  in  July,  1875,  and  again  in  April,  1876,  and 
found  in  excellent  condition  on  both  occasions. 


« 


Observation  of  9  p.  m.,  May  20,  1876,  not  taken. 
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High-water  in  the  Ohio,  at  this  point,  occurred  August  6, 1875,  when 
the  gauge-rea<ling  was  55  feet  5  inches;  low- water  September  18, 1875, 
when  it  was  4  feet  and  1  inch. 

NUMBER  OF  STATION  PUBLICATIONS. 

Farmers'  bolletins  issued  durio;:;  Ibe  year  ending  Juno  30,  1876 220, 959 

Bulletins  issued  during  the  year  ending  June  30,  1^76 10,445 

Maps  issued  during  the  year  ending  June  30,  1876 3G,  100 

Local  reports  issued  during  the  year  ending  Juno  30, 1876 1,237 

Forms  15  (manifold)  issued  during  the  year  ending  Jnue  30,  1876 4,537 

Forms  22  issued  during  the  year  ending  June  30,  1876 154 

Forms  26  issued  during  the  year  ending  June  30,  1676 3,466 

Total 276,898 

CLEVELAND,  OHIO. 
[Official  number^  34. J 

Latitude 41^30' 

Longitude 8P  47' 

Mean  barometer  for  the  year  ending  June  30,  1876 29. 988 

Mean  temperature  for  the  year  ending  June  30,  1876 48^.9 

Amount  of  rain-fall  for  the  year  ending  June  30,  1876 40.99  inches. 

Sergeant  Will  Stromberger  continues  in  charge,  and  has  one  assistant. 
Two  assistants  have  been  relieved  during  the  year  for  misconduct,  and 
one  for  medical  treatment. 

No  change  has  been  made  in  the  location  of  office,  nor  is  one  consid- 
ered necessary  at  present. 

Thirty-two  cautionary  signals  have  been  displayed,  of  which  number 
twenty  are  reported  as  justified,  and  twelve  as  not  justified,  at  the  sta- 
tion. In  reference  to  some  of  these  displays,  the  following  remarks  are 
made  by  the  sergeant : 

September  10, 1875. — One  three-masted  schooner  went  ashore  off  Rocky  River  Point. 
The  propeller  Pacific  was  the  only  vessel  which  left  port  during  the  display. 

September  16  and  17,  1875. — All  vessels  remained,  in  port  duriug  the  display.  Several 
put  in  for  safety. 

September  19  and  21,  1875. — No  sail-vessel  left  port;  neither  steamers  Northwest  nor 
City  of  Sandusky  left  until  assured  the  gale  was  over. 

October  6  and  7,  1875. — The  steamers  City  of  Sandusky  and  Northwest,  and  the 
schooners  La  Petite  S.  Neelor,  (British,)  Cecilia  Jeffery,  (British,)  and  the  scow  Flor- 
ence remained  in  port  on  account  of  signal.  The  captain  of  the  schooner  Trenton  dis- 
regarded the  signal  and  cleared,  but  was  compelled  to  come  to  anchor  outside  the 
*'crib,"  and  there  remain  duriug  the  entire  storm ;  received,  no  injury  except  the  loss 
of  a  part  of  his  deck  load. 

October  17  and  18, 1875. — Three  schooners  and  two  scows  remained  in  port  on  account 
of  the  signal. 

October  25  to  27, 1675. — Several  vessels  remained  in  port  on  account  of  signal.  The 
propellers  Benton  and  Pacific  and  tug  Gladiator  attempted  to  leave  port,  but  were 
compelled  to  put  back.  The  steam-barge  Tempest  was  anxious  to  go  out,  but  afraid 
to  venture  in  the  face  of  the  signal. 

Jpril  7,  1876. — ^The  schcx)ner  John  Jewett,  loaded,  for  Detroit,  remained  in  port  until 
satisfied  that  the  gale  had  passed,  although  ready  to  leave  on  the  morning  of  the  7th. 
This  is  the  first  clearance  of  the  season. 

June  16  and  17, 1876. — No  casualties  or  injuries.  The  schooners  Massillon  and  Sher- 
wood remained  in  port  until  danger  was  over,  infineuoed  to  do  so  by  the  warning. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

Navigation  closed  virtually  on  the  9th  of  December,  1875,  but  the  light-house  service 
was  not  discontinued  until  the  loth  of  Decemb(r|  1S75. 

The  first  vessel  arriving  spring  of  1876  was  siUe-Wheel  steamer  R.  N.  Rice,  April  4, 
1876 ;  miscellaneous  cargo  and  a  few  passengers. 

The  Station  was  inspected  in  June,  1876,  and  found  in  excellent  con- 
dition. 
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NUMBER  OF  STATION  PUBLICATIONS. 

Btilletins  issued  durinfi^  the  year  ending  Jane  30, 1876 8,667 

Maps  issued  during  the  year  ending  June  30,  1876 4,035 

Local  reports  issued  daring  the  year  ending  June  30,  1876 2,235 

Forms  15  (manifold)  issued  during  the  year  ending  June  30,  1876  ...^ 6,832 

Forms  22  issued  daring  the  year  ending  Jane  30,  1876 52 

Total ^ 21,821 

COKSICANA,  TEXAS. 

[Ojffwial  number,  107. J 

Latitude 32^05' 

Longitude 96^30' 

Mean  barometer  for  the  year  ending  June  30, 1876 , 30.017 

Mean  temperature  for  the  year  ending  June  30, 1876 65^.  8 

Amoant  of  rain-fall  for  the  year  ending  June  30,  1876, 42.48  inches. 

Sergeant  W.  D.  McChesney  was  in  charge  until  June  23, 1876,  when 
he  was  transferred  to  other  duty,  and  succeeded  by  Sergeant  J.  W. 
Smith.  There  is  no  assistant  at  this  station.  It  was  inspected  on  the 
2d  of  April,  1876,  and  found  in  fair  condition. 

NUMBER  OF  STATION  PUBLICATIONS. 

Local  reports  issued  during  year  ending  June  30,  1876 471 

Furuis  15,  (manifold,)  issued  during  year  ending  June  30,1876    42 

Total 513 

COLORADO  SPRINGS,  COLORADO  TERRITORY. 

[Official  number,  109. J 

Latitude 38°  55' 

Longitude 104°  5b' 

Mean  barometer  for  the  year  ending  June  30,  1876 29.945 

Mean  temperature  for  the  year  ending  June  30,  1876 47^.8 

Amount  of  rain-fall  for  the  year  ending  June  30, 1876 19.48  inches. 

Sergeant  P.  J.  Hnneke  was  relieved  August  13, 1875,  Sergeant  Cos- 
tello  October  26, 1875,  and  Sergeant  George  Feller  March  8,  1876.  At 
the  latter  date  Sergeant  Hobbs,  of  the  summit  station,  was  placed  in 
charge  of  both  stations. 

There  is  one  assistant  on  duty,  and  two  have  been  relieved  during  the 
year,  one  for  duty  elsewhere  and  the  other  for  drunkenness. 

No  change  has  been  made  in  the  location  of  the  office,  nor  has  the 
station  been  inspected  since  last  report. 

The  station  is  maintained  as  a  base  of  supplies  for  that  on  the  sum- 
mit, of  which  it  really  forms  a  part,  and  the  meteorological  work  is 
therefore  made  subsidiary  to  that  of  getting  up  supplies  and  repairing 
the  telegraph-line.  The  only  reports  received  here  are  from  the  summit 
for  transfer. 

DAVENPOET,  IOWA. 

[Offi>cial  number,  51.] 

Latitude 41°  .32' 

Longitude 90*^  38' 

Mean  barometer  for  the  year  ending  June  30, 1876 29.984 

Mean  temperature  for  the  year  ending  June  30,  1876 49^.8 

Amount  of  rain-fiedl  for  the  year  ending  June  30,  1876 48.21  iuches. 

Sergeant  S.  S.  Buthven  was  transferred  Xjq  Duluth  July  22,  1876, 
exchanging  stations  with  Sergeant  li.  B.  Martin,  who  remains  in  charge 
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and  has  given  satisfaction.  The  station  has  an  assistant,  who  has  been 
on  duty  since  June  3, 1873. 

No  change  has  been  made  in  location  of  office  during  the  year,  nor  is 
one  considered  necessary. 

The  station  was  inspected  in  July,  1875,  and  found  in  good  condition. 

The  highest  water  during  the  year  occurred  April  16, 1876,  when  it 
was  13  feet  and  9  inches  on  the  gauge.  Lowest  water,  November  27, 1876, 
when  it  was  2  inches  on  the  gauge.  The  zero  of  gauge  is  low  water  of 
1863. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

The  season  of  navigation  closeil  November  23.  The  steamer  Savannah  left  for  winter- 
quarters  on  that  date,  being  the  last  boat  of  the  season ;  the  stage  of  water  being  very 
low,  and  the  river  obstructed  by  floating  ice.  The  river  did  not  entirely  close 
nntil  December  17,  when  it  was  frozen  across  ;  but  the  ice  commenced  running  again 
the  next  day,  18th.  On  December  21  the  river  at  this  point  was  entirely  clear  of  ice^ 
and  remained  in  that  condition  until  the  27th,  when  floating  ice  again  made  its- 
appearance  and  continued  to  the  30th,  when  the  river  was  again  clear  of  ice,  and  con- 
tinued to  the  end  of  the  month. 

The  steam  ferry-boat  that  plies  between  Davenport  and  Rock  Island  having  gone 
into  winter-quarters  on  December  16,  resumed  regular  trips  on  the  29th,  and  continued 
until  the  close  of  the  mouth. 

NUMBER  OP  STATION  PUBLICATIONS. 

Bulletins  issued  during  the  year  ending  June  30, 1876 4,81& 

Forms  22  issued  during  the  year  endiug  June  30, 1876 70 

Total 4,888 

DENVER,  COLORADO  TERRITORY. 
[Official  numhei'j  76. | 

Latitude 39^  45' 

Longitude 105^    4' 

Mean  barometer  for  the  year  ending  June  30,  1876 29.995 

Mean  temperature  for  the  year  ending  June  30, 1876 50^.0 

Amount  of  rain-fall  for  the  year  ending  June  30, 1876 24.28  inches. 

Sergeant  Henry  Fenton  was  relieved  July  3, 1875;  Sergeant  George 
Feller,  October  26, 1875,  and  Sergeant  C,  J.  Costello,  February  11,  1876. 
Since  the  latter  date,  Sergeant  J.  A.  Barwick  has  been  in  charge,  and 
performed  the  station  duties  without  assistance. 

The  office  was  removed  November  30, 1875,  from  Woodward's  Block 
to  McClintock's  Block,  on  Sixteenth,  between  Holiday  and  Larimer 
streets.  The  new  building  being  higher  than  the  one  previously  occu- 
pied, gives  a  better  exposure  for  the  roof  instruments.  Observations 
on  ozone  were  commenced  June  1,  1876,  for  the  territorial  board  of 
health.  These  observations  are  also  published  in  the  daily  newspapers 
of  the  city. 

The  station  has  not  been  inspected  since  the  date  of  last  report. 

NUMBER  OF  STATION  PUBLICATIONS. 

Bulletins  issned  during  the  year  ending  Jnne  30, 1876 1, 102 

Local  reports  issued  during  the  year  ending  June  30, 1876 24 

Forms  22  issued  during  the  year  ending  June  30, 1876 98 

Total 1,224 
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DETEOIT,  MICHIGAN. 
[Official  numbm',  36.] 

Latitude 41°  21' 

Longitude m^    7' 

Mean  barometer  fur  the  year  ending  Juue  30, 1876 29.957 

)lean  temperature  for  the  year  eudin^;  June  30,  187G 47^.8 

Amount  of  rain-full  for  the  year  ending  Jane  30, 1876 42.16  inches. 

Sergeant  William  Finn  was  relieved  July  3, 1875,  by  Sergeant  Henry 
Fenton,  who  was  sacceeded,  August  13,  1875,  by  Sergeant  T.  V.  Van 
Hensen,  who  still  remains.  There  are  three  assistants  on  duty,  one  of 
whom  is  a  printer.  Three  assistants  have  been  relieved  during  the  year, 
one  for  transfer  to  oflQce  duty,  and  two  for  misconduct.  No  change  has 
been  made  in  the  location  of  the  office,  nor  is  any  considered  desirable 
at  present. 

An  average  number  of  three  hundred  and  fifty  post-offices  have  been 
SQpplied  regularly  with  the  farmers'  bulletin. 

Twenty-eight  cautionary-  signals  were  ordered  during  the  year,  of 
which  number  fifteen  are  reported  as  justified  at  the  station.  The  ser- 
geant remarks  as  follows  in  reference  to  these  displays : 

AmffUMt  1  to  3, 1875. — Storm  not  very  severe  at  this  station,  but  severe  on  Lake  Erie^ 
DO  injury  reported. 

September  3  and  4,  1875.— Although  light  wind  at  this  point,  high  winds  were 
reported  from  the  lakes. 

September  10,  1875. — Shipping  remained  in  port  during  the  display.  No  damage 
reported  in  this  vicinity.  The  display  waa  benelicial,  inasmuch  as  it  detained  several 
vessels  in  port,  and  induced  others  which  were  passing  through  the  river  to  remain  in 
this  harbor  until  the  wind  moderated.  If  it  had  not  been  for  the  warning,  several 
Tessels  would  have  proceeded  on  their  course ;  the  low  velocity  of  wind  at  this  place 
leading  their  navigators  to  form  erroneous  estimates  as  to  the  strength  of  the  gale  on 
the  lakes. 

September  16  and  17,  1875. — Storm  preceded  by  variable  westerly  and  southerly  winda 
and  rapidly  falling  barometer  forty-eight  hours  in  advance.  No  disastrous  results  of 
the  storm  reported  in  this  vicinity.  On  the  lakes,  the  wind  blew  with  great  violence,, 
equaling  in  severity,  for  a  short  time,  the  gale  of  last  week.  Much  satisfaction  ex- 
pressed at  the  timely  warning. 

S^tember  29  and  30, 1875. — Owing  to  the  display,  several  vessels  remained  in  port 
aod  a  number  sought  the  harbor  refuge.  The  usual  daily  trip  of  the  Cleveland  steamer 
Jay  Cooke  was  postponed.  No  injuries  of  a  serious  nature  are  reported  in  this  vicin- 
ity.    The  office  was  frequently  visited  by  interested  parties  in  search  of  information. 

October  6  and  7,  1875. — No  vessel  left  port  during  the  display,  and  the  lake  steamera 
songht  harbors  of  refuge  during  the  storm,  and  a  number  of  small  craft  put  into  port 
for  safety. 

October  14  to  16, 1875.— A  few  vessels  put  into  port,  with  the  loss  of  sails,  &c. 

October  17  and  is,  1875. — Gale  reported  very  severe  on  the  lakes,  especially  on  Lake 
Horon.    Schooner  Shotwell  went  ashore  at  the  foot  of  Belle  Isle,  but  got  off  safely. 

October  25  to  27, 1875. — No  vessels  left  or  passed  by  the  port  during  the  display,  thongh 
Aeveral  can  in  for  safety.  The  utmost  confidence  was  exhibited  in  the  signal.  The 
record  of  disasters  iB  unusually  large  for  the  port  and  vicinity.  One  schooner  wrecked, 
total  loss;  one  steamer  capsized ;  one  schooner  beached  ;  three  schooners  ashore  ;  and 
one  unknown  vessel  abandoned  and  sunk.    No  lives  known  to  have  been  lost. 

October  29  to  November  1^1875. — The  storm  was  very  severe,  being  accompanied  by 
rain,  snow,  and  sleet  at  intervals,  with  thunder  and  lightning  on  the  30th.  Many  ves- 
8(^U  detained  at  lake  ports,  b^ing  nnable  to  make  head  against  the  wind.  No  vessels 
left  port  during  the  display,  and  none  passed. 

November  28  and  29*  1875, — Warning  given  thirty  hours  in  a  Ivance.    No  dis:tstera 
reporteil.    Gale  very  severe  at  other  points. 
December  12  to  14, 1875. — No  disasters  reported.    Navigation  practically  closed. 

Day  and  night  signals  continue  to  be  duplicated  by  Messrs.  J.  P.  Don- 
aldson &  Co.  on  their  building  at  the  foot  of  Woodward  avenue,  and 
day-signals  are  duplicated  by  M.  S.  Smith  &  Co.  at  the  corner  of  Jef- 
ferson and  Woodward  avenues. 
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The  following:  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant: 

The  press  of  the  city  has  at  all  times  given  due  prominence  to  the  reports  of  this 
oMce,  and  has,  editorially  and  otherwise,  dtialt  with  the  service  in  the  kindest  manner. 


«  «  • 


Weekly  records  of  observations  have  been  regularly  furnished  to  the  Michigan  St^kte 
Board  of  Health.  This  association  attaches  an  especial  value  to  them  in  determining 
the  i  nil  nonce  of  the  atmospheric  condition  in  the  dissemination  of  diseases,  and  npon 
the  public  health  in  general. 

Fruit  and  oyster  dealers  limit  their  consignments  in  accordance  with  the  nature  of 
the  predicted  and  expected  weather  ;  consequently,  having  no  spoiled  goods  on  their 
hands,  the  losses  on  which  would  have  to  be  met  by  increasing  the  price  of  those  that 
remained  in  good  condition,  they  are  enabled  to  put  their  wares  upon  the  market  at 

reduced  rates,  by  which  all  classes  are,  in  a  measure,  benefited. 

#  4>  «  •  •  «  • 

Disputes  between  master  mechanics  and  their  laborers  as  regards  the  time  lost  on 
certain  days  by  the  occurrence  of  rain,  «&c.,  are  amicably  adjusted  by  their  accepting 
the  records  of  this  office  as  to  the  commencement,  duration,  aud  ending  of  rain,  Sco, 
The  records  of  the  station  are  also  frequently  consulted  by  lawyers  engaged  in  civil 
suits  for  damages,  &o.,  resulting  from  the  visitation  of  storms  of  wind  and  rain,  and 

such  records  are  at  all  times  admitted  as  evidence  in  the  oonrts. 

•  «  *  *  #  *  It 

On  the  27th  of  January,  a  meteorological  committee  was  appointed  in  connection 
with  the  board  of  trade,  and  to  the  exertions  of  its  chairman,  Mr.  Theodore  P.  Hall,  the 
service  is  indebted  for  much  of  its  popularity  among  the  business-men  of  this  city. 

The  advantages  to  be  derived  from  a  daily  study  of  the  weather  are  well  understood 
by  many  of  the  board,  particularly  those  engaged  in  wheat  transactions,  and  their  in- 
terest in  our  reports  has  become  so  great  that  at  certain  seasons  of  the  year  the  morn- 
ing probabilities  are  secured  from  the  Associated  Press,  and  this  office  is  visited  tri- 
daily,  at  the  hours  at  which  the  bulletins  are  prepared. 

Tbe  station  was  inspected  in  April,  1876,  and  found  in  excellent  con- 
dition. 

NUMBER  OP  STATION  PUBLICATIONS. 

Farmers'  bulletins  issued  during  the  year  ending  June  30, 1876 116,016 

Bulletins  issued  during  the  year  ending  June  80, 1^76 H,987 

Maps  issued  during  the  year  ending  June  30, 1676 3,012 

Local  reports  issued  during  the  year  ending  June  30,  lri76 789 

Forms  22  issued  during  the  year  ending  June  30,  lb76 92 

Total 128,896 

DULUTH,  MINNESOTA. 
[  Official  number,  40.] 

Latitude 46^  48' 

Longitude 92^     8' 

Mean  barometer  for  the  year  ending  June  30,  1876 29.953 

Mean  temperature  for  the  year  ending  June  30, 1876 38^.8 

Amount  of  rain-fall  for  the  year  ending  June  30, 1876 30.11  inches. 

Sergeant  E.  K.  Martin  exchanged  stations  with  Sergeant  Buthven,  at 
Davenport,  July  22, 1875.  Sergeant  Euthven  was  relieved  April  18, 
1876,  for  discharge,  and  was  succeeded  by  Sergeant  T.  S.  Collins,  who 
still  remains.  There  was  one  assistant  on  duty  until  June  10,  1876, 
when,  after  three  years'  service,  he  was  relieved  for  drunkenness,  and 
the  work  of  the  station  has  been  done  by  the  sergeant  alone  since  that 
date. 

Twenty-two  cautionary  signals  were  ordered  during  the  year,  of 
which  number  seven  are  reported  as  justified  and  fifteen  not  justified 
at  the  station.    Eeferring  to  these  signals,  the  sergeant  remarks : 

A  number  of  warning  signals  which  were  ordered  for  this  station  were  valueless, 
inasmuch  as  they  were  received  late,  the  telegraph  in  such  cases  not  being  in  working 

order. 

«  «  «  «  «  « 
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October  21  fo  26,  1875. — The  propeller  St.  Pani  put  out  about  two  honn*  prior  to  the 
faoistiDg  of  the  signal,  and  nioHt  have  encountered  the  fall  force  of  the  storm  before 
reaching  shelter.  The  propeller  Annie  S.  Craig  arrived  in  port  at  5  a.  m.  of  the  25th, 
with  loss  of  topmast  and  some  minor  damage.  The  steamer  Camberlaod  is  ashore  at 
Silver  Inlet,  and  propeller  Phil  Sheridan  ashore  east  of  Marquette. 

April  9  and  10, 1876. — The  signal  ordered  at  12.45  a.  m.  of  the  9th  instant  was  not 
received,  until  8  a.  m.  of  the  10th  instant,  the  telegraph-lines  being  down.  No  damage 
reported. 

May  13  io  16, 1S76 — Steamer  Quebec  remained  in  port  on  account  of  signal.  No 
other  vessel  in  the  harbor.  Storm  tilled  the  harbor  full  of  ice,  preventing  the  steamer 
from  leaving  on  the  18th  instant. 

The  followiug  extracts  are  made  from  the  semi  annual  reports  of  the 
sergeant : 

On  December  2,  the  steam-barge  Mary  Groh  left  port  for  Ashland,  being  the  last  de- 
parture of  the  season.    Navigation  closed  on  that  date. 

May  17,  1876.— First  arrival,  spring  1876,  the  steamer  Mary  Groh,  from  Ashland, 
Wis.,  May  10,  loaded  with  cattle,  hay,  and  flour.  First  departures,  the  steamers 
Manistee  and  D.  W.  Rust,  May  9. 

The  station  has  not  been  inspected  since  the  date  of  last  report,  nor 
has  any  change  been  made  in  the  location  of  the  office. 

NU3IBER  OF  STATION  PUBLICATIONS. 

Local  reports  iH«ned  during  the  year  ending  June  30,1876 798 

Forms  22  (manifold)  issued  during  the  year  ending  June  30,  1876 49 

Total 847 

DODGE  CITY,  KANSAS. 
[OffifCial  number^  106.] 

Latitude 37^  39' 

L)n;ritude 100^    8' 

l!ean  barometer  for  the  year  ending  June  30,  1876 29.631 

Mf«n  t4:inperature  for  the  year  ending  June  30,  l'^76 r>5°.l 

Amonot  of  rain-fall  for  the  year  ending  June  30,  1876 14.29  inches. 

Sergeant  M.  L.  Landers  was  relieved  for  misconduct  October  4,  1875? 
and  succeeded  by  Sergeant  J.  J.  Weinberg,  who  still  remains,  and  has 
worked  the  station  without  an  assistant.  The  office  was  removed  June 
5, 1876,  to  a  new  building,  at  the  corner  of  Walnut  street  and  Second 
avenue,  where  it  is  convenient  to  the  telegraph  office,  and  where  the 
exposure  for  instruments  is  reported  to  be  good.  The  station  has  not 
b<*en  inspected  since  last  report.  Telegraphic  communications  with  this 
office  have  been  frequently  interrupted  during  the  year,  but  never  for 
any  great  length  of  time.  No  publication  of  reports  is  made  at  the  sta- 
tion, but  weekly  summaries  are  furnished  to  several  papers  in  adjoining 
towns,  and  published  regularly. 

DUBUQUE,  IOWA. 
[Official  number^  65.] 

Latitude 42-  30' 

Longitude 90<3  44' 

Mean  barometer  for  the  year  ending  June  30,  1876 29.968 

Mean  temperature  for  the  year  ending  June  30,  1876 49°.0 

Amount  of  rain-fall  for  the  year  ending  June  30, 1876 46.02  inches. 

Sergeant  R.  J.  Bell  was  relieved  on  account  of  ill-health  October  30, 
1875,  and  succeeded  by  Sergeant  Thomas  Jones,  who  was  relieved 
January  14, 1876,  by  Sergeant  D.  M.  Kennedy,  who  still  remains,  and 
performs  the  duties  of  the  station  without  assistance. 
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The  station  bas  not  been  inspected  since  the  date  of  last  report. 

High  water  occurred  June  27-28,  1876,  when  it  was  16  feet  and  5 
inches  on  gauge ;  low  water,  November  30,  1875,  1  foot  and  4  inches 
on  gauge.    Zero  of  gauge  is  at  low-water  mark  of  1864. 

The  sergeant  reports  that  a  gratifying  amount  of  interest  is  felt  in  the 
service  by  the  citizens,  and  that  the  river  reports  especially  are  valued 
by  merchants  and  others  concerned  in  the  river  trade.  Repeated  appli- 
cations have  been  made  by  the  citizens  for  reports  from  other  stations, 
but  the  financial  condition  of  the  service  has  not  justified  compliance 
up  to  this  date. 

NUMBER  OF  STATION  PUBLICATIONS. 

Biilletins  issued  daring  the  year  eDcling  June  30, 1R76 2,100 

Local  reports  issned  during  the  year  ending  June  30, 1876 951 

Forms  22  issued  during  the  year  ending  June  30,  1876 78 

Forms  26  issued  during  the  year  ending  June  30, 1876 880 

Total 4,009 

EASTPORT,  MAINE. 
[Official  number^  94.] 

Latitude 44-  55' 

Longitude 66°  54' 

Mean  barometer  for  the  year  ending  June  30, 1876 29.929 

Mean  temperature  for  the  year  ending  June  30, 1876 40^.  2 

Amount  of  rain-fall  for  the  year  ending  June  30,  1876 57.29  inches. 

Sergeant  Thomas  A.  Taylor  remains  in  charge,  and  has  one  assistant. 
Both  men  have  given  satisfaction,  and  reports  have  been  made  with 
regularity. 

Forty-six  cautionary  signals  were  ordered  during  the  year,  of  which 
number  thirty  are  reported  as  justified,  and  sixteen  not  justified  at  the 
station.  The  sergeant  remarks  as  follows  in  reference  to  some  of  these 
displays : 

September  10  and  11,  1875. — Although  wind  only  brisk  at  this  point,  high  winds  and 
heavy  sea  outside. 

September  16  to  18, 1875. — All  shipping  remained  in  port  during  the  display.  Steamer 
City  of  New  York,  of  the  International  Steamship  Company,  Captain  Winchester,  re- 
turning from  Saint  John,  N.  B.,  decided  to  hold  over  on  the  strength  of  the  warning 
signfd,  remained  in  port  ten  hours,  expressed  himself  fully  satisfied  of  the  utility  of  the 
service  and  the  intiuence  of  the  system  of  warning  signals.  This  signal  was  of  great 
benefit  *  *  *  being  the  means  of  saving  a  large  amount  of  prop- 

erty and  very  many  lives. 

October  6  and  7«  1875. — ^All  sailing-vessels  and  steamers  remained  in  harbor  fix>m  7 
a.  m.  of  the  7th  until  the  next  morning.  The  st-eamers  City  of  Brunswick  and  WiUiam 
Stroud,  though  advertised  to  sail,  remained  in  port.  During  the  storm  numerous  cap- 
tains of  vessels  called  at  the  office  for  the  latest  reports.  The  storm  was  very  severe 
off  Grand  Men  an,  and  drove  most  of  the  fishing- vessels  to  this  port  for  refuge. 

October  30  to  November  1,  1875. — All  vessels  remained  in  port  during  the  display.  The 
yacht  Afton  had  her  bottom  stove  in,  and  several  small  boats  were  sunk. 

NovembtT  10  and  12, 1875. — Owing  to  the  ample  warning,  all  shipping  in  this  port 
was  secured,  and  no  disasters  occurred.  One  schooner,  loaded  with  lumber,  lost  all  her 
mnsts  and  sails  in  Quoddy  Bay  during  the  gale  of  the  11th  instant. 

November  29  and  30,  1875. — All  shipping  remained  in  port  during  the  entire  gale. 
Two  schooners  collided,  having  broken  adrift,  and  several  more  lost  anchors,  &c. ; 
without  doubt  the  most  useful  display,  except  one,  of  the  season,  and  was  warmly 
pi*aised  by  sea-captains  and  others. 

January  18  to  21, 1876. — The  signal  of  the  18th  was  not  justified  by  the  wind  until 
the  20th  instant,  but  was  justifi^  by  the  dense  fog  which  prevailed.  All  shipping  re- 
mained in  port ;  no  known  damage. 

Jammry  29  and  30, 1876.— No  vessels  in  port ;  the  fishermen  saved  their  nets  by  the 
timely  warning  given. 
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Fdfruarjf  14  1o  16, 1876. — ^All  vessels  remained  in  port ;  a  number  of  schuouers  driven 
ashore  on  the  coast  of  Maine. 

March  16  to  19, 1876. — ^Two  vessels  remained  in  port.  Several  wbicli  left  dnring  the 
display  were  wrecked  off  the  coast  of  Maine ;  the  schooner  Olive  Clark  lost  on  Baker's 
Island. 

March  20  f o  22, 1876. — ^Vessels  remained  in  port  during  the  display,  with  the  excep- 
tion of  the  schooner  Knight,  which,  leaving  on  the  2lst,  was  driven  ashore  on  the 
rooming  of  the  22d,  and  badly  damaged  ;  much  damage  in  town.  Tbe  schooners  Sam 
Knight  and  Olive  Clark,  the  latter  lost  during  the  gale  of  the  16th  and  17th,  were 
owned  by  the  same  parties. 

ManA  29  and  30,  1876.— The  disasters  of  the  gales  of  the  16th  and  20th,  caused  by 
neglecting  the  warnings,  have  been  of  great  benefit  to  the  service  at  this  place,  and 
have  evidently  produced  a  lasting  impression  on  ship-owners,  and  the  general  remark 
is,  that  if  more  attention  was  paid  to  the  cautionary  signals  fewer  wrecks  would  be 
reported. 

•  «•»%•# 

Most  of  tbe  cautionary  signals  displayed  dnring  the  past  six  months  have  been  suc- 
eessfnl,  and  in  tbe  case  of  the  International  Steamship  Company,  Captains  Winchester 
tnd  Pike,  also  the  agent,  Mr.  Hays,  have  frequently  stated  to  me  that,  by  these 
signals  alone,  much  proi>erty  and  probably  lives  have  been  saved  to  their  line.   On  the 
strength  of  tbe  display  of  November  29, 1875,  Mr.  French  informed  me  that  ninety 
Cape  Ann  fishing-vessels  remained  in  port,  also  smaller  crafts  and  steamers,  and  some 
two  hundred  nets  were  saved  by  cautious  fishermen  who  paid  attention  to  the  warn- 
ing, while  others,  who  did  not,  lost  all.    Had  not  the  vessels  remained  in  port  during 
tbe  display  of  the  10th  of  November,  it  is  more  than  probable  that  some  would  have 
shared  the  fote  of  the  Hattie  Anna,  which  was  wrecked  off  Quoddy  Bay,  and  two  lives 
lost    Tbe  wind  on  this  occasion  registered  55  miles  per  hour.    In  the  storm  of  October 
26  one  small    fishing-vessel  was    oadly  damaged   by  parting    anchors,  and   being 
driven  on  a  wharf.    Had  the  captain  of  this  vessel  taken  warning,  as  some  twenty 
others  did,  and  let  out  sufficient  cable,  he  wonld,  as  all  the  vessels,  have  received  no 
damage. 

No  change  has  been  made  in  location  of  ofiQce  since  the  date  of  last 
report,  nor  has  the  station  been  inspected. 

NUMBER  OF  STATION  PUBLICATIONS. 

Balletins  issued  dnring  the  year  ending  June  30,  1876 5,944 

Local  reports  issued  during  the  year  ending  June  30,  1H76 32 

Forms  22  issued  during  the  year  ending  June  30, 1876 76 

Total 6,052 

ERIE,  PENNSYLVANIA. 
[Official  number  J  97.] 

Latitude 42<^    7' 

Longitude 80<^  10' 

Mean  barometer  for  the  year  ending  June  30, 1876 29.963 

Mean  temperature  for  the  year  ending  June  30, 1876 48^.9 

Amount  of  rain-fall  for  the  year  ending  June  30,  1876 48.68  inches. 

Sergeant  E.  F.  McComas  has  been  continooasly  in  charge  since  May 
13, 1873,  and  has  one  assistant.  One  assistant  was  ordered  to  Fort 
Whipple  as  a  candidate  for  promotion,  August  13,  1875. 

Thirty-two  cautionary  signals  have  been  ordered  daring  the  year,  of 
which  number  twenty -one  are  reported  as  justified,  and  eleven  as  not 
justified  at  the  station. 

The  following  remarks  in  reference  to  these  displays  are  made  by  the 
sergeant: 

Septetkber  19  to  21,  1875. — No  vessel  left  port  during  display .  Several  wore  coini  ell  jd 
to  take  refuge  in  this  harbor  ;  heavy  winus  reported  on  tbe  lake  on  the  night  of  the 
19th ;  great  reliance  in  cautionary  display  at  this  station,  and  the  service  commented 
upon  favorably. 
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October  1,  1875. — The  propeller  Sparta  and  schooners  Page  and  Donaldson  remained 
in  port  on  account  of  8i;j:nal,  and  their  captains  called  at  the  office  for  inf  irmation. 
The  lake  was  so  rough  during  the  forenoon  that  it  was  impracticable  for  vessels  to 
leave  the  harbor. 

October  10  and  11,  1875. — No  vessel  left, the  harbor  during  the  display;  several  were 
compelled  to  take  refuge  in  the  harbor. 

October  14  to  16,  1875. — Two  schooners  remained  in  port  on  account  of  the  display, 
the  captains  of  which  and  many  citizens  called  for  information.  The  Gazette  of  the 
17th  says  :  '^Tng  Relief  abandoned  a  raft  containing  a  million  feet  of  pine  lumber. 
Tugs  and  wrecking  steamer,  and  several  Buffalo  tugs  are  engaged  in  relieving  stranded 
vessels." 

October  29  to  November  1,  1875. — No  vessel  left  port  during  the  display.  No  less  than 
eleven  vessels  sought  shelter  in  the  harbor  during  the  first  day  of  the  display,  among 
which  were  propellers,  schooners,  and  barges.  The  water^in  the  bay  was  higher  than 
it  has  been  for  years,  flooding  the  docks  and  carrying  away  portions  of  the  wharves. 
Many  disasters  on  the  lakes. 

Xorember  28  and  29,  1875. — No  Vessel  left  during  display.  Several  captains  called  at 
the  office  for  information.  Would  add,  in  this  connection,  that  it  is  now  becoming  a 
rule  with  the  captains,  or  many  of  them,  to  call  at  the  office  before  leaving. 

December  12  to  15,  1875.— Navigation  closed.  The  display  favorably  commented  upon 
by  every  one,  as  is  usually  the  case. 

The  sergeant  reports  that — 

While  navigation  virtually  closed,  by  the  vessels  running  to  this  port  and  laying  up, 
on  or  before  tne  10th  of  December,  yet  navigation  would  have  been  possible  up  to  the 
close  of  the  year. 

The  first  vessel  arriving,  spring  of  1876,  was  schooner  F.  W.  GifFord,  April  14,  1876, 
and  first  departure,  propeller  Salina,  with  barge  in  tow,  coal  for  Detroit,  ou  April 
12, 1876. 

The  station  was  inspected  in  June,  1876,  and  found  in  good  condi- 
tion,   ^o  change  was  made  in  location  of  office  during  the  3  ear. 

NUMBER  OF  STATION  PUBLICATIONS. 

Bulletins  issued  during  the  year  ending  June  30,  1876 7,257 

Maps  issued  during  the  year  ending  Juno  30,  1876 3,201 

Local  reports  issued  during  the  year  ending  June  30,  1876 411 

Forms  15  issued  during  the  year  ending  June  30,  1876 3,950 

Forms  22  issued  during  the  year  ending  June  30,  1876 78 

Total 14,897 

ESCANABA,  MICOIGAN. 
[Official  number  J  49.] 

Latitude ATP  46' 

Longitude   87°  14' 

Mean  barometer  for  the  year  ending  June  30,  1876  29. 949 

Mean  temperature  for  the  year  ending  June  30,  1876 30^.  2 

Amount  of  rain-fall  for  the  year  ending  June  30,  1876 53.68  inches.. 

Sergeant  S.  W.  Nay  lor  continues  in  charge,  and  has  one  assistant  at 
the  present  time.  He  worked  the  station  alone  from  November  2, 1875, 
to  March  18,  1876,  when  his  health  failed  and  assistance  was  supplied 
him. 

Twenty-seven  cautionary  signals  have  been  ordered  during  the  year, 
of  whioh  number  eleven  are  reported  as  fully  and  four  partly  justified, 
and  twelve  as  not  justified,  at  the  station.  No  items  of  interest  in  con- 
nection with  these  displays  are  reported  by  the  sergeant. 

The  following  extracts  are  given  from  the  semi-annual  report  of  the 
sergeant : 

During  the  latter  part  of  navigation  masters  of  vessels  would  not  leave  port  without 
calling  at  the  office  to  ascertain  the  changes  in  the  barometer,  and  on  indications  of 
approaching  bad  weather,  very  often  they  have  delayed  their  departure  on  account  of 
cautionary  signals. 

Navigation  closed  here  December  1, 1875.  There  has  been  but  one  arrival  and  two 
departures  since  the  above  date.    The  bay  froze  up  on  the  night  of  the  7th. 
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The  office  was  removed  July  26, 1875,  into  a  new  room  at  the  corner 
of  Lnddington  and  Doasman  streets.  The  station  has  not  been  inspected 
daring  the  year.  Reports  from  other  stations  not  being  received  here,, 
no  pablications  are  made  other  than  of  the  local  observations. 

EVANSTON,  ILLINOIS. 
[Official  number  J  132.J 

Latitude 42^    2' 

LoDgitode ,..  87°  42' 

This  Station  was  established  Augnst  31, 1875,  in  the  Northwestern 
University,  for  purposes  of  instruction,  the  office  being  located  in  the 
copola  of  the  Repository  building,  with  Sergeant  E.  D.  Holbrook  in 
charge  until  December  27, 1875,  when  he  was  succeeded  liy  Sergeant 
Wm,  Finn. 

The  station  is  fully  equipped  with  instruments,  and  full  observations 
are  made  for  transmission  by  mail  to  the  Central  Office  in  the  usual 
manner. 

On  January  21,  1876,  the  office  was  changed  to  a  more  suitable  room 
in  the  same  building,  without  changing  the  position  of  the  instruments. 
Hourly  observations  were  taken  during  the  months  of  February  and 
March,  but  were  discontinued  on  account  of  the  inability  of  the  students 
to  attend  to  the  work.  Five  students  have  received  instruction  in  the 
use  of  the  instruments  and  reports,  and  one  in  that  portion  of  Loomis's 
Meteorology  studied  in  the  Signal  Service.  All  those  instructed  have 
acquired  an  intelligent  understanding  of  the  use  of  the  instruments  and 
reports.  Meteorology  has  been  made  one  of  the  studies  in  the  scientitic 
coorse. 

The  station  has  not  been  inspected  since  its  establishment. 

FORT  GIBSON,  INDIAN  TERRITORY. 
[Official  number  J  93.] 

Utitude 35*^  43' 

Longitude , 95°  16' 

Mean  barometer  for  the  year  ending  .Tune  30,  1876 29. 979* 

Mean  temperature  for  the  year  ending  June  30,  1876  60^  6* 

Amount  of  rain-fall  for  the  year  ending  June  30,  1876*  44. 29  inches. 

Sergeant  T.  S.  Collins  was  relieved  July  27,  1875,  and  Sergeant  R.  O. 
Trent  June  5, 1876^ — the  former  for  transfer  to  other  duty,  and  the  latter 
for  neglect  of  duty.  Sergeant  D.  O'Leary  is  at  present  in  charge,  and 
has  no  assistant. 

No  change  has  been  made  in  the  location  of  office,  but  in  July,  1875, 
permission  was  obtained  from  the  Department  of  Justice  to  occupy  an 
additional  room  in  the  same  building.  Owing  to  the  poor  condition  of 
the  wire  connecting  this  station  with  the  main  line,  telegraphic  com- 
munication has  been  frequently  interrupted,  and  reports  delayed  in  con- 
sequence. Efforts  are  now  being  made  to  secure  an  office  at  the  rail- 
road station,  which,  if  successful,  will  insure  the  regular  transmission' 
of  reports. 

The  station  has  not  been  inspected  during  the  year. 

•  Twentv-fonr  observatiouB  missed  from  September  20th  to  28th,  iuclnsive,  through. 
sickneiis  oi  observer. 
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FORT  SULLY,  D.  T. 
[0ffi4dal  number,  83.] 

Latitiule 44°  39 

Longitude KXP  40 

Mean  barometer  for  the  year  ending!;  June  30,  IBTfi 29.946* 

Mean  temperature  for  the  year  ending  Juno  30,  1876 40^.5* 

Amount  of  rain-fall  for  the  year  ending  June  30,  1876* 7i^.  II  inches. 

Sergeant  0.  E.  Brinsinade  was  relieved  for  discharge  on  account  of  ex- 
piration of  term  of  service,  August  9,  1875,  and  his  successor.  Sergeant 
J.  McCann,  for  misconduct,  November  20,  1875.  Since  the  last-named 
date  the  station  has  been  in  charge  of  Mr.  S.  V.  Clevenger,  who  renders 
all  reports  promptly  and  satisfactorily.  The  assistant  on  duty  at  last 
report  was  relieved  November  12, 1875,  and  the  repair  of  the  telegraph- 
line  left  to  the  company  owning  it  The  office  was  removed  September 
28,  1875,  from  the  band  building  to  a  private  house  about  300  yards 
northwest  of  post  headquarters.  Orders  were  given  to  transfer  the  sta- 
tion, April  1,  to  Fort  Pierre,  from  which  point  a  telegraph-line  to  the 
Black  Hills  was  proposed ;  but  as  the  project  of  building  the  line  was 
abandoned  by  the  company,  the  order  to  remove  station  was  counter- 
manded, and  observations  resumed  May  1. 

High  water  in  the  Missouri  at  this  point  occurred  June  13,  1876,  and 
low  water  November  14, 1875,  the  depth  of  water  being  12  feet  10  inches 
and  4  feet  10  inches,  respectively. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
observer : 

Considerable  interest  is  taken  in  the  towns,  Indian  agencief>,  and  forts  down  the 
river,  as  frequent  inquiries  are  telegraphed  each  day  by  steam  boat-men,  railroad  super- 
intendents, citizens,  military,  &c. 

Usually,  twice  each  day,  I  overhear  and  copy  the  "  Washington  Probabilities  for  the 
Upper  Mississippi  and  Lower  Missouri  Valleys,"  and  report  them  to  the  inquirers 
below.  Although  these  predictions  are  for  the  country  in  general,  when  they  are 
taken  in  connection  with  the  readings  of  instruments  and  condition  of  the  weather 
here  they  affoid  those  who  wish  to  know  ample  iuformatiou  as  to  forthcoming 
weather. 

The  station  at  present  seems  to  be  gaining  in  general  estimation,  Judging  from  the 
frequent  visits  of  officers,  citizens,  and  their  families. 

Navigation  closed  on  the  Missouri  River  November  16,  1875,  b}^  the  river  freezing 
over. 

Captain  Grant  Marsh  informed  nie  that,  during  May  last,  Commodore  Coulson 
referred  daily  to  my  reports,  telegraphed  informally  to  him,  and  loaded  Marshes 
steamer,  the  Western,  very  heavily,  in  expectation  of  a  rise  reported  here,  although 
the  river  was  quite  low  and  falling  at  Yankton. 

The  station  has  not  been  inspected  since  the  date  of  last  rejwrt. 

GALVESTON,  TEX. 
[Official  number^  55.] 

Latitude 29^  18' 

Longitude 94^  50' 

Mean  barometer  for  the  year  ending  June  30,  1876 30.050 

Mean  temperature  for  the  year  ending  June  30,  1876 70*^.9 

Amount  of  rain-faU  for  the  year  ending  June  30,  1876 70. 59  inches. 

Sergeant  Robert  Eeeder  was  relieved,  for  neglect  of  duty,  May  18, 
1876,  and  succeeded  by  Sergeant  0.  A.  Smith.  There  has  been  no  assist- 
ant allowed  this  station  since  October  2,  1875. 


« 


For  eleven  mouths  only.    No  observations  made  in  April,  1876. 
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Tvrenty- three  cautionary  signals  have  been  displayed,  of  which  namber 
nineteen  are  reported  as  justified,  and  four  not  justified,  at  the  station. 
The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays : 

October  30y  1875. — Si^al  excited  considerable  alarm  among  tbe  inhabitants,  and  pre- 
Tented  some  small  boats  from  leaving  the  harbor.  '* Northers''  are  not  considered  dan- 
gerons  at  Galveston. 

February  21  and  22,  1876. — Several  houses  blown  down,  and  a  large  vessel  lying  in 
port  was  badly  damaged. 

March  11  and  12,  1876. — Several  ship-captains  called  at  the  office  to  find  out  whether 
a  "norther"  waA  approaching,  in  order  to  leave  the  wharves  before  it  reached  here; 
but  for  the  signal  they  would  have  been  compelled  to  remain  at  the  wharves  until  the 
storm  was  over. 

March  17  to  19, 1876.— Captain  Punnington,  of  the  steamship  San  Antonio,  and  several 
other  captains,  called  at  the  office  to  learn  the  character  of  the  storm,  whether  a  norther 
or  not,  as  they  wanted  to  leave  the  wharves  in  case  the  former  was  approaching;  but 
for  the  warning  they  would  have  been  detained  until  the  storm  was  over.  No  knowl- 
edge of  any  injury. 

March  19  and  20, 1876. — The  wharf  company's  dre?lge-boat  blown  on  sand-bar ;  gotten 
off  with  but  little  damage.  One  of  tbe  Morgan  steamships  left  for  Brashear,  La.,  on 
tbe  evening  of  the  20th,  but  was  obliged  to  return. 

March  27  to  29,  1876. — Gale  unusually  severe.    No  disasters  heard  of. 

April  12  to  14,  1876. — Warning  given  eleven  hours  in  advance  of  the  storm.  No  dis- 
asters heard  of. 

The  approach  of  a  "norther'^  is  announced  at  this  station,  by  orders 
from  the  central  office,  by  the  display  of  a  white  flag  with  a  red  centre, 
instead  of  the  regalation  cautionary  flag,  which  is  reserved  for  storms 
of  a  general  nature. 

Reports  from  the  stations  opened  on  the  telegraph-line,  in  the  interior 
of  the  State,  are  sent  here  each  afternoon. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

A  monthly  table  or  summary  of  the  weather,  compiled  from  reports  received  from 
over  twenty  different  stations  throughout  the  cotton-producing  States,  is  furnished  the 
exchange  about  the  10th  of  each  month.  The  secretary  of  the  exchange  informs  me 
that  this  report  is  of  great  value,  enabling  accurate  calculations  of  the  crop  prospects 
to  be  made.  Much  interest  is  taken  by  the  exchange  in  the  frontier  telegraphic  reports, 
particularly  the  rain-fall  report,  and  the  desire  is  expressed  that  several  new  stations 
be  added  to  the  list  from  the  more  central  and  agricultural  regions  of  the  State.  The 
members  with  whom  I  have  conversed  speak  in  high  terms  of  the  benefits  derived  from 
the  service,  and  express  the  desire  that  the  system  be  extended  and  increased,  and  that 
the  fbU  complement  of  reports  be  received  at  this  station  and  published  in  the  same 
manner  as  at  the  larger  cities  east  of  the  Mississippi  Kiver. 

Considerable  interest  is  manifested  in  the  service  by  sea-faring  men  in  this  vicinity, 
the  office  being  visited  by  large  numbers  of  inquirers  of  this  class,  especiall^^^  during  the 
winter  mouths,  when  the  cautionary  signal  is  frequently  displayed.  *  •  ♦  Their 
inquiries  generally  relate  to  the  character  of  the  storm  expected,  the  probable  direc- 
tion of  the  wind,  &c.,  and  are  always  answered  in  as  positive  and  satisfactory  manner 
as  the  data  at  hand  will  permit.  *  *  *  The  display  of  the  special  **  norther"  signid 
(a  white  flag  with  red  center)  with  which  this  office  is  now  provided  will  make  the 
cautionary  displays  much  more  satisfaMstory  as  soon  as  the  distinction  becomes  generally 
understood. 

The  Station  was  inspected  in  April,  1876,  and  the  office  found  neat 
and  clean,  but  the  records  in  such  bad  condition  that  the  inspector 
recommended  the  relief  of  the  sergeant  in  charge.  2^0  change  has  been 
made  in  the  location  of  oflice. 

NU3IBEE  OF  STATION  PUBLICATIONS. 

Balletins  issued  during  the  year  ending  June  30,  1876 242 

Local  report*  issued  during  the  year  ending  June  30, 1876 553 

Fonus  22  issued  during  the  year  ending  June  30, 1876 52 

Total 847 

3s 
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GEAND  HAVEN,  MICHIGAN. 

'  [Official  number y  48.] 

Latitude 43^    5 

Longitude 86^  IS' 

Meau  barometer  for  the  year  ending  June  30, 187(i 29. 950 

Mean  temperature  for  the  year  ending  June  30, 1876 47^.  I 

Amount  of  rain-fall  for  the  year  ending  June  30,  lb76 j 44.63  inches. 

Sergeaut  J.  51.  Frantz  continues  iu  charge,  and  has  been  without  an 
assistant  since  October  10,  1875.  All  reports  have  been  forwarded 
promptly  and  satisfactorily.  No  change  has  been  made  in  the  location 
of  office. 

Fifty-eight  cautionary  signals  have  been  displayed,  of  which  number 
forty-two  are  reported  as  justified,  and  sixteen  as  not  justified,  at  the 
station.  At  the  special  request  of  the  proprietors  of  the  Detroit  and 
Milwaukee  line  of  steamers,  the  display  of  signals  was  not  suspended 
at  this  station  during  the  winter  months.  The  following  remarks  are 
made  by  the  sergeant  in  reference  to  some  of  these  displays : 

September  3  and  4, 1875.— Several  vessels  remained  in  harbor  until  signal  was  lowered. 

September  16  and  17, 1875. — Several  small  vessels  came  into  this  harbor,  and  remained 
until  gale  had  subsided.  The  Chicago  and  Milwaukee  steamers  did  not  leave  on  regu- 
lar time,  owing  to  the  storm. 

September  19  and  20, 1675. — One  small  coaster  was  beached  one  mile  south  of  harbor. 
Several  vessels  souglit  shelter  in  this  harbor,  and  no  vessel  left  during  the  display. 
People  interested  in  marine  matters  have  called  at  the  office  the  pi^t  few  days,  seek- 
ing local  information  of  the  weather.  I  find  they  manifest  a  great  interest  iu  the 
service. 

October  3-4,  1875. — The  south  to  southwest  winds  produced  a  heavy  sea.  A  man 
washed  overboard  from  a  dredging-machine  and  was  drowned.  The  steamer  Muske- 
gan  left  on  regular  time,  but  returned,  reporting  heavy  sea. 

October  13  to  15, 1875. — Sky  perfectly  clear  when  the  order  was  received.  The  storm 
was  preceded  by  an  unusual  moaning  of  the  lake.  Ten  vessels  loaded  with  lumber 
remained  in  the  harbor  until  after  the  signal  was  lowered/ 

October  16  to  18, 1875. — Several  vessels  remained  in  harbor  until  after  the  signal  was 

lowered. 

«  «  «  «  «  *  « 

October  2o  to27t  1875. — The  gale  was  the  most  severe  that  has  occurred  at  the  station 
for  the  past  year,  accompanied  by  rain  and  sleet,  and  grave  fears  of  serious  disasters 
on  the  lakes  were  entertained. 

November  15  to  17, 1875. — "So  vessel  left  during  display.  The  steamer  Muskegan  ar- 
rived from  Chicago  several  hours  late,  and  reports  a  very  heavy  sea. 

Xovember  26  and  27 f  1875. — No  damage  so  far  as  known.  Several  vessels  loaded  with 
lumber  remained  in  the  harbor  during  the  display.  The  office  frequently  visited  by 
parties  interested  in  shipping,  &c. 

Xovember  28  and  29, 1875.  The  bark  Paranee  left  this  port,  towed  by  the  tug  New 
Era.    During  the  gale  she  was  cut  loose,  became  water-logged,  and  abandoned  at  sea. 

December  15  and  16, 1875.— The  gales  during  the  week  temporarily  obstructed  navi- 
gation by  forming  a  sand-bar  at  entrance  of  the  harbor,  to  such  an  extent  that  large 
vessels  cannot  make  an  entrance.  It  is  believed  that  when  the  sea  subsides  the  natural 
channel  current  will  cut  away  the  sand. 

March  14  to  17,  1876. — Telegraph-line  down.  Propeller  Charles  Reitz,  from  Chicago 
to  Manistee,  put  into  this  port  for  safety.    No  vessels  left  this  port  during  the  display. 

March  27  to  29, 1876. — No  vessels  left  port  during  the  display.  AH  railroads  leading 
from  this  place  were  blockaded  with  snow,  causing  a  delay  in  the  running  of  trains. 
The  signal  was  displayed  twelve  hours  in  advance  of  the  storm,  giving  ample  time  for 
taking  the  necessary  precautions. 

The  first  vessel  arriving,  spring  of  1876,  was  the  schooner  Ottawa, 
March  15.  Navigation  practically  open  all  winter,  the  steamers  of  the 
Detroit  and  Milwaukee  line  running  regularly. 

The  station  was  inspected  in  May,  1876,  and  found  in  excellent  con- 
dition. 
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INDIANAPOLIS,  INDIANA. 

[Official  number,  43.] 

Latitade 39°  47' 

Longitude 86°    6' 

Mean  barometer  for  the  year  ending  June  30,  1876 29. 988 

Mean  temperatnre  for  the  year  ending  June  30,  1^76 54^.  0 

Amount  of  rain-fall  for  the  year  ending  June  30,  1876 60. 63  inches. 

Sergeant  O.  F.  B.  Wappenbans  was  given  a  furlough,  August  6, 1875, 
for  three  months,  and  during  his  absence  tiie  station  was  in  charge  of 
Sergeant  William  Finn. 

In  April,  1876,  the  assistant  was  granted  three  months'  furlough,  and 
replaced  by  another  instructed  man,  who  still  remains.  No  change  has 
been  made  in  the  location  of  the  office  during  the  year. 

The  station  is  still  economically  managed,  the  expenses  being  kept 
below  the  average  cost  of  stations. 

The  following  extracts  are  made  from  the  semiannual  reports  of  the 
sergeant: 

Copies  of  both  issues  of  probabilities  are  furnished  to  the  superintendent  of  the  Cin- 
eiunati,  Chicago,  Cleveland  and  Indianapolis  Railroad,  and  that  part  relating  to  this 
part  of  the  country  is  sent  over  the  wire  of  this  road  to  its  principal  depots. 

Since  the  beginning  of  December  a  circuit  of  the  Gold  and  Stock  Telegraph  Com- 
pany has  been  arranged  in  this  city,  connecting  by  wire  the  business  houses.  After 
the  receipt  of  the  morning  and  afternoon  weather-reports,  the  state  of  the  weather, 
temperature,  and  wind  and  part  of  the  probabilities  are  sent  and  printed  on  the 
several  telegraphic  instruments  on  this  circuit.  Business  men  have  expressed  gre^t 
satisfaction  at  this  arrangement,  especially  grain-merchants  aud  pork- packers. 

Pork-packers  at  Marion,  Indiana,  authorize  this  office  to  telegraph  each  day  tha 
probable  temperature,  until  either  a  settled  temperature  prevails  or  until,  if  necessary, 
to  the  end  of  the  season. 

By  request  of  the  cx)uncil,  the  city  engineer  is  furnished  with  daily  data  of  observa- 
tions, taking  especial  note  of  duration  of  rain,  and  amount;  these  are  entered  in  a 
book  of  record  furnished  by  the  city. 

The  interest  taken  in  the  Signal  Service  and  its  results  is  maintained  by  all  classes. 
It  would  only  be  a  repetition  of  former  reports  to  dwell  at  length,  as  inv<atances  are  in 
proof  thereof,  which  are  almost  of  daily  occurrence ;  the  good  opinion  of  the  merchants 
of  this  city  has  found  repeatedly  public  expression. 

The  station  has  been  twice  inspected  during  the  year — once  in  July, 
1875,  and  again  in  May,  1876,  aud  has  been  found  in  excellent  condition 
00  both  occasions. 

NUMBER  OF  STATION  PUBLICATIONS. 

Bulletins  issued  during  the  year  ending  June  30,  1876 8, 736 

Local  reports  issued  during  the  year  ending  June  30,1876 1,0*25 

Forms  15  (manifold)  issued  during  the  year  ending  June  30,  1876 8,611 

Forms  22  issued  during  the  year  ending  June  30,  1876 •     144 

Forms  26  issued  during  the  year  ending  June  30,  1876 '.  227 

Total    ie.743 

INDIANOLA,  TEXAS. 

[Official  number ,  84.] 

Latitude 2So  32* 

Longitude ^6°  38' 

Mean  barometer  for  the  year  ending  June  30,  1876 30.054 

Mean  temperatnre  for  the  year  endmg  Jnue  30, 1876 71°.2 

Amount  of  raiu-faU  for  the  year  ending  June  30, 1876 37.54  inches. 
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Sergeant  C.  A.  Smith  was  transferred  May  18, 1876,  to  Galveston,  and 
snce^eded  by  Sergeant  Isaac  E.  Birt,  who  remains  in  charge.  The 
assistant  on  doty  at  last  report  was  ordered  in  for  promotion  November 
16, 1875,  since  which  dat«  the  work  has  been  done  by  the  sergeant  alone. 

Twenty-one  cautionary  signals  have  been  displayed,  of  which  number 
seventeen  are  reported  as  justified,  and  four  as  not  justified,  at  the 
station.  Here,  as  at  Galveston,  the  approach  of  a  "norther''  is  an- 
nounced by  the  display  of  a  white  flag  with  a  red  centre  instead  of  the 
regulation  cautionary-signal  flag. 

The  sergeant  remarks  as  follows  upon  some  of  these  displays: 

November  28  to  30, 1875. — The  display  caused  qnite  a  panic  among  the  citizens,  some 
going  so  far  as  to  make  preparation  to  leave  town ;  extra  warnings  were  carried  to  the 
shipping  by  agents  and  others  interested,  and  general  precautionary  measures  taken. 
On  the  winds  backing  to  the  north,  at  11  p.m.,  with  indications  of  an  ordinary 
'*  norther,"  fears  very  much  subsided. 

December  26  and  27,  1875. — Signal  displayed  nearly  twelve  hours  in  advance  of  a 
''  norther."  One  vessel  left  port  during  the  display,  and  one  remained  in  harbor  on 
account  of  signal.    No  known  casualties. 

January  9  and  10, 1876. — The  display  of  signal  on  the  9th  instant  was  followed  by  a 
series  of  gales,  which,  though  doing  no  material  damage,  caused  heavy  sea,  I'endering 
it  dangerous  for  vessels  to  leave  port. 

February  28, 1876. — Owing  to  the  near  approach  of  the  equinoctial  season,  the  signal 
caused  unusual  anxiety,  and  numbers  of  seafaring  men  called  at  the  office  in  quest  of 
information.    They  were  most  anxious  to  learn  the  character  of  the  anticipated  storm. 

March  17  to  19, 1876. — Signals  displayed  six  hours  and  thirty-five  minutes  in  advance 
of  gale.    No  casualties  heard  of. 

March  19  to  21, 1876. — ^The  most  severe  "  norther  "  ever  experienced ;  four  or  five  bay 
boats  were  blown  ashore.  A  large  warehouse  was  blown  off  its  blocks.  But  little 
damage  done. 

April  5  and  6, 1876. — Signals  well-timed  and  favorably  commented  upon.  Very  many 
signal-orders  have  been  rendered  valueless,  as  the  orders  up  and  down  were  received  to- 
gether or  too  late,  caused  by  telegraphic  interruption. 

The  town  was  nearly  destroyed  by  the  cyclone  of  September  15  and 
16, 1875,  but  the  ofl&ce  escaped  with  the  loss  of  the  anemometer,  which 
was  blown  away  at  5  p.  m.  of  the  16th.  A  description  of  the  storm, 
forwarded  by  Sergeant  Smith,  is  given  in  the  appendix,  paper  XXIII. 

The  station  was  inspected  in  April,  1876,  and  found  in  good  condition. 

Daily  afternoon  reports,  from  stations  on  the  Government  telegraph 
line  in  the  interior  of  the  State,  are  received  and  bulletined  regularly. 

NUMBER  OF  STATION  PUBLICATIONS. 

Bulletins  issued  during  the  year  endiug  June  30, 1676 2,926 

Local  reports  issued  during  the  year  ending  June  30, 1876 19 

Forms  22  issued  during  the  year  ending  June  30, 1876 28 

Total 2,973 

JACKSONVILLE,  FLORIDA. 
[Official  number  J  73.] 

Latitude 30°  24' 

Longitude 80^  40' 

Mean  barometer  for  the  year  ending  June  30,  1876 30. 101 

Mean  temperature  for  the  year  ending  June  30,  1876 69^.  8 

Amount  of  rain- fall  for  the  year  endiug  June  30, 1876 47.91  inches. 

Sergeant  B.  McLaughlin  continues  in  charge,  and  has  attended  to  all 
the  station  duties  alone  since  January  5,  1876,  when  his  assistant  was 
transferred  to  duty  elsewhere.  Nine  cautionary  signals  have  been  dis- 
played during  the  year,  of  which  number  four  have  been  justified,  and 
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five  not  justified,  at  the  station.    The  following  remarks  are  made  by 
the  sergeant  in  reference  to  some  of  these  displays  : 

September  14  and  15, 1875. — No  knowledge  of  any  injary.  Off  tbe  coast,  and  as  far 
Boath  as  Mosquito  Inlet,  the  wind  blew,  as  estimated  by  Captain  Dougberty,  60  miles 
per  boar. 

September  18  itnd  19, 1875. — Tbe  weatber  was  very  threatening  for  a  time  on  the  night 
of  tbe  18tb,  and  denoted  a  severe  storm. 

February  1  and  2, 1876. — ^Tbe  signal  was  not  justified  bere,  but  on  Lake  George,  145 
miles  soutb  of  bere,  tbe  wind  was  very  severe;  trees  reported  blown  down,  <&c 
No  other  injury  known  to  bave  been  done. 

March  20  and  21,  1876. — ^Tbe  warning  gave  shippers  ample  time  to  secure  their  ves- 
sels, so  that  no  damage  was  done,  except  tbe  blowing  down  of  some  fences  in  tbis  vi- 
cinity. Captain  Vogee,  of  tbe  steamer  Dictation,  reports  tbe  gale  very  severe,  and  a 
Bqaare-rigged  vessel  blown  ashore  at  Dobay.    Impossible  to  learn  ber  name. 

March  24  to  26, 1 876. — On  account  of  tbe  timely  warning  mariners  were  able  to  se- 
cure tbeir  vessels.   Can  learn  of  no  injury. 

[From  the  Florida  Union  of  date  March  28,  1876.] 

Everybody  was  pretty  well  assured  by  tbe  storm-flag  flying  from  tbe  signal-office 
last  week,  Monday,  and  by  tbe  unusual  temperature  bere,  tbat  a  storm  was  raging  in 
other  part^.     We  now  get  accounts  of  it. 

Tbe  signal  of  March  20  gave  tbe  shipping  ample  time  to  secure  tbeir  vessels,  and  if 
they  bad  not  bad  tbe  warning  several  would  bave  been  destroyed,  and  tbe  same  of  tbe 
signal  of  March  25.        *  *  •  *  * 

The  shipping  universally  adopt  tbe  warnings,  and  never  go  to  sea  until  tbe  signal  is 
lowered.  The  steamers  plying  between  bere  and  Charleston  have  made  an  arrange- 
ment to  bave  tbe  up  and  down  signals  telegraphed  them  at  Fernandina,  and  in  the 
office  of  tbe  agents  of  tbe  underwriters  there  is  a  notice  forbidding  all  vessels  to  go 
to  sea  while  tbe  signal  is  flying.  During  tbe  winter  tbe  probabilities  are  received  bere, 
aod  the  forecasts  of  tbe  approach  of  frosts,  which  would  injure  tbe  orange-trees  in 
blossom  and  early  vegetables,  are  eagerly  watched,  and  tbe  proper  steps  taken  to  pre- 
vent its  injuring  them,  which  is  done  by  orange-growers  building  large  fires  of  fat 
pine,  the  smoke  settling  around  the  groves,  thus  preserving  tbeir  groves.  This  alone 
is  worth  to  Florida  hundreds  of  thousands  of  dollars  annually. 

The  station  was  inspected  in  May,  1876,  and  found  in  excellent  con- 
dition. No  change  has  been  made  in  the  location  of  the  office  daring 
tbe  year. 

NTJMBEK  OF  STATION  PUBLICATIONS. 

Bnlletins  issued  during  the  year  ending  June  30, 1876 511 

Local  reports  issued  during  tbe  year  ending  June  30, 1876 303 

Forms  22  issued  during  tb^  year  ending  June  30, 1876 88 

Total 902 

KEOKUK,  IOWA. 

[Official  number^  47.] 

Latitude 40^  23' 

Longitude 91o.  25' 

Mean  barometer  for  tbe  year  ending  June  30, 1876 29.951 

Mean  temperature  for  tbe  year  ending  June  30, 1876 52^  2 

Amount  of  rain-fall  for  tbe  year  ending  June  30, 1876 52.96  incbes. 

Sergeant  William  Black  continues  in  charge,  and  has  one  assistant. 
One  man  was  relieved  during  the  year  for  misconduct.  No  change  has 
heen  made  in  the  location  of  office  since  the  date  of  last  report.  The 
station  was  inspected  in  July,  1875,  and  found  in  good  condition. 

The  following  extracts  are  made  from  the  semi-annual  report  of  the 
sergeant : 

The  engineers  in  charge  of  tbe  Des  Moines  rapid  improvement  bere  bave  continued 


38  REPORT   OF   THE   CHIEF   SIGNAL-OFFICER. 

a  gratifying  interest  in  the  daily  river  bnlletinsi  examining  them  daily,  in  view  of  a 
sadden  flooding  of  the  extensive  excavation  operations  which  have  been  prosecnted. 

During  the  November  term  of  the  circuit  court,  Judge  Drayer,  held  here,  in  a  case 
in  which  the  state  of  the  weather,  some  two  years  ago,  was  involv^ed,  abstracts  of  the 
station -records  were  put  into  evidence,  and  were  accepted  as  the  only  reliable  testi- 
mony on  the  point.  On  November  21,  the  first  ice  commenced  running  in  the  river, 
and  for  several  days  increased  in  density,  with  shore-ice  forming,  so  that  by  the  end  of 
that  month  all  the  boats  which  run  during  the  season  had  been  drawn  off  and  put  in 
winter-quarters,  owing  to  the  probability  of  the  river  closing,  as  well  as  the  extreme 
low  stage  of  water. 

In  December  the  river  was  sufficiently  clear  of  ice  for  boats  to  run,  except  on  the 
9th,  10th,  17th,  and  18th,  on  which  dates  heavy  floating  ice  filled  the  current ;  but,  on 
account  of  extreme  low  water,  navigation  did  not  resume  until  the  23d,  when  a  rise 
of  3  feet  occurred,  and  most  of  the  vessels  which  had  been  drawn  off  returned  to  their 
regular  trade,  making  regular  trips  throughout  the  month. 

The  '^  danger-line  and  range  of  the  Mississippi,"  dated  office  Chief  Signal-Officer, 
March  12,  1875,'*  has  been  of  much  value  to  some  railroad  improvements  in  this  vicin- 
ity, forming  a  true  line  of  ^prade  above  high- water  mark ;  and  it  is  believed  that  if  the 
office  would  prepare  and  distribute  for  the  benefit  of  navigation  a  similar  paper,  show- 
ing the  danger  line  or  lines  of  low  water,  or  minimum  navigation  lines,  the  circular 
would  be  well  received  by  steamboat  men,  as  giving  the  lowest  stage  of  water  at  which 
vessels  of  different  tonnages  and  cargoes  could  navigate,  without  danger  from  obstruc- 
tions, the  character  of  the  obstructions  to  be  noted. 

High  water  occurred  April  17, 1876,  when  the  gauge-reading  was  17 
feet  3  inches,  and  low  water  August  28  to  September  1,  1875,  when  it 
was  2  feet  and  2  inches.    The  zero  of  gauge  is  at  low- water  mark  of  lb73. 

NUMBER  OF  STATION   PUBLICATIONS. 

Bulletins  issued  during  the  year  ending  June  30, 1876 1,922 

Local  reports  issued  during  the  year  ending  June  30, 1876 317 

Forms  22  issued  during  the  year  ending  June  30, 1876 26 

Forms  26  issued  during  the  year  ending  June  30,1676 2,027 

Total 4,292 

KEY  WEST,  FLORIDA. 
[Official  number,  25. J 

Latitude 24°  32' 

Longitude 8P  48' 

Mean  barometer  for  the  year  ending  June  30,1876 30.086 

Mean  temperature  for  the  year /ending  June  30, 1876 77^.7 

Amount  of  rain-fall  for  the  year  ending  June  30, 1876 39 .23  inches. 

Sergeant  M.  J.  Shanefelter  continues  in  charge,  and  had  an  assistant 
until  October  1, 1875,  since  which  date  he  has  attended  to  all  the  sta- 
tion duties  alone,  and  in  a  satisfactory  manner. 

Two  cautionary  signals  have  been  displayed  during  the  year,  one  of 
which  is  reported  as  justified,  and  the  other  not  justified,  at  the  station. 

The  frequent  interruption  in  telegraphic  communication  between  this 
station  and  the  central  office  renders  the  display  of  signals  at  this  sta- 
tion of  questionable  value. 

Tlie  station  was  inspected  in  June,  1876,  and  found  in  excellent  con- 
dition. The  inspector  reports  that  the  sergeant  gives  more  than  ordi- 
Dary  attention  to  the  care  of  the  public  property  for  which  he  is  respon- 
sible. 

NUMBER  OF  STATION  PUBLICATIONS. 

Bulletins  issued  during  the  year  ending  June  30, 1876 1, 051 

Liocal  reports  issued  during  the  year  ending  June  30, 1^76 109 

Forms  22  issued  during  the  year  ending  June  30,1876 41 

Total 1,211 
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KITTYHAWK,  NORTH  CAROLINA. 
[Official  number  J  129.] 

Lttitode 36^    0' 

Lonptnde 75^  23' 

Mean  barometer  for  the  year  ending  Jaue  30,  1876 • 30.081 

Mean  temperatare  for  the  year  ending  June  30, 1876 60°.  1 

Amonnt  of  rain-fall  for  the  year  ending  June  30, 1876 71. 95  inches. 

Sergeant  D.  D.  Stansell  continues  in  charge,  and  has  one  assist- 
ant. Sergeant  Stansell  was  granted  a  furlough  June  16, 1875,  for  one 
month,  and  during  that  time  Sergeant  E.  E.  Clements  attended  to  the 
station  duties.  Two  assistants  have  been  relieved  for  misconduct,  and 
one  transferred  to  duty  elsewhere. 

Forty-six  cautionary  signals  have  been  displayed,  of  which  number 
thirty-three  are  reported  as  justified,  and  thirteen  not  justified,  at 
the  station.  Owing  to  the  isolated  position  of  the  station,  it  is  impos- 
sible to  give  the  results  of  these  displays. 

The  following  disasters  are  reported  as  having  occurred  near  this  sta- 
tion during  the  year: 

Mar<^  1, 187(5. — Italian  bark  Nuova  Ottaviai  in  ballast,  for  Baltimore^  went  ashore 
20  miles  north  of  Kittyhawk.  The  crew  consisted  of  thirteen  men,  nine  of  whom 
were  drowned.  Life-saving  crew  from  station  No.  4  lost  in  attempting  to  board  the 
vessel. 

April  1, 1876. — Schooner  Henry  G.  Fay,  Captain  Filbert,  master,  from  Jamaica  to  New 
York,  with  cargo  of  logwood,  went  ashore  10  miles  north  of  Kittyhawk;  crew  aU 
saved;  yessel  total  loss. 

The  repair-section  of  this  station  extends  from  Knott's  Island  to  the 
north  side  of  New  Inlet,  a  distance  of  70  miles. 
The  station  has  not  been  inspected  since  the  date  of  last  report. 

KNOXVILLB,  TENNESSEE. 
[Official  number  J  41.] 

Latitude 35°  56' 

Lougitade 83^  58' 

Mean  barometer  for  the  year  ending  June  30, 1876 30.069 

Mean  tempetature  for  the  year  ending  Jane  30,1876 56^.8 

Amount  of  rain- fall  for  the  year  ending  June  30, 1876 59. 55  inches. 

Sergeant  J.  K.  Payne  continues  in  charge  of  the  station,  and  since 
September  15, 1875,  has  had  no  assistant. 

No  change  has  been  made  in  the  location  of  the  office,  nor  has  the 
station  been  inspected  since  the  date  of  last  report. 

Nothing  of  especial  interest  has  occurred  at  the  station  during  the 
year. 

NtJMBBE  OF  STATION  PUBLICATIONS. 

Bulletins  issned  during  the  year  ending  June  30,1876 1,198 

Forms  22  issued  during  the  year  ending  June  30, 1876 82 

Total 1,274 

LA  CROSSE,  WISCONSIN. 
[Official  number  J  87.] 

Latitnde 43°  48' 

Longitade..^ 91"^  23' 

Mean  barometer  for  the  year  ending  June  30, 1876 ;. 29.957 

Mean  temperatare  for  the  year  ending  June  30,  1876 46^,7 

Amount  ot  rain-fall  for  the  year  ending  June  30, 1876 43,^  inclies. 
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Sergeant  J.  6.  Lynch  remains  in  charge,  and  has  no  assistant.  The 
station  has  not  been  inspected  daring  the  year. 

High  water  occurred  May  23,  1876,  when  it  was  9  feet  and  4  inches 
above  bench-mark,  and  low  water  August  24  to  27, 1875,  when  it  was  1 
foot  and  5  inches  below  the  bench-mark.  Beports  from  other  river  sta- 
tions have  been  received  here  during  the  season  of  high  and  low  water. 

The  following  extracts  are  made  from  the  semi-annual  reports  of 
the  sergeant: 

#  «  -  »  IT  «  *  • 

The  amount  of  public  interest  taken  in  the  service  has  largely  increased.  The 
reports  received  here  have  supplied  a  want  long  felt  by  river-men,  merchants  and 
speculators. 

Navigation  closed  on  November  22, 1875,  at  1  p.  m.,  seven  days  earlier  than  last  year. 

Navigation  opened  April  7, 1S76,  same  date  as  last  season. 

NUMBER  OF  STATION  PUBLICATIONS. 

Bulletins  issued  during  the  year  ending  June  30,  1876 2, 116 

Local  reports  issued  during  the  year  ending  June  30, 1876 1,911 

Forms  22  issued  during  the  year  ending  June  30,1876 40 

Total 4,067 

LEAVEXWORTH,  KANSAS. 

[Official  number^  52.] 

Latitude 39^  19' 

Longitude 94^  58' 

Mean  barometer  for  the  year  ending  June  30,  1876 29.950 

Mean  temperature  for  the  year  ending  June  30,  1876 54^.  1 

Amount  of  rain-fall  for  the  year  ending  June  30,  1876 45. 77  inches. 

Sergeant  E.  McGovern  continues  in  charge,  and  has  one  assistant, 
who  was  on  duty  at  date  of  last  report.  Three  men  were  relieved  In 
succession  for  drunkenness  during  the  year,  and  in  consequence  of  these 
numerous  changes  the  working-force  was  reduced  one  man,  with  good 
results. 

An  average  number  of  two  hundred  and  seven  post-offices  have  been 
supplied  daily  during  the  year  with  farmers'  bulletins. 

Keports  from  other  river  stations  have  been  received  here  each  after- 
noon, but  will  be  discontinued  at  an  early  date,  as  it  is  reported  that  no 
use  is  made  of  them. 

The  station  has  not  been  inspected  during  the  year. 

The  river-gauge  at  this  station  has  given  a  great  deal  of  trouble,  as, 
owing  to  its  position,  and  the  constant  washing  away  of  the  banks,  it  is 
impossible  to  make  it  permanent.  At  every  highjwater  it  is  displaced, 
and  requires  re-adjustment  and  graduation  before  it  becomes  serviceable 
again.  When  the  station-gauge  is  out  of  order  the  one  at  the  fort  is 
used. 

The  following  description  of  a  severe  whirlwind  is  from  the  journal  of 
the  sergeant 

May  6,  1876. — A  severe  whirl^v-ind  passed  over  this  city  at  3.15  a.  m.,  destroying  three 
buildings  and  unroofing  ten.  Sidewalks,  signs,  chimneys,  (&c.,  were  scattered  in  all 
directions,  and  several  stores  were  damaged  by  being  flooded.  Great  excitement  pre- 
vailed among  the  citizens,  and  many  eaaggerated  accounts  of  the  losses  sustained  and 
the  severity  of  the  storm  were  given,  but  all  claim  that  it  was  the  most  severe  storm 
this  city  ever  experienced.  From  10  p.  m.  of  the  5th,  and  up  to  the  hour  of  the  whirl- 
wind, a  terrific  thunder-storm  raged,  attended  with  an  incessant  fall  of  rain,  southeast 
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winds,  and  slowly-risini^  temperatare.  The  lightning  was  so  rapid  and  intense  as  to 
^▼e  the  heavens  an  uninterrupted  illumination  for  three  hours,  while  the  almost  con- 
tinual crash  of  thunder  gave  the  awe  of  numerous  earthquake-shocks.  Those  condi- 
tions continued  without  diminution  up  to  3  a.  m.,  at  which  time  a  sudden  high  wind 
sprang  up  from  the  southwest,  giving  a  sensible  chill  to  the  atmosphere  and  tempo- 
rarily suspending  the  long  electrical  display  and  copious  rain  preceding  it. 

The  wind  blew  for  fifteen  minutes  at  the  rate  of  thirty  miles  per  hour,  at  which 
interval  the  heavens  were  an  inky  pitch  of  darkness. 

The  horizon  was  covered  with  a  heavy  mass  of  low,  surging  clonds,  which,  not  at 
the  time  being  illuminated,  prevented  all  eyes  from  seeing  the  approach  of  the  whirl- 
ing storm-cloud. 

Some  claim  that  they  saw  the  cloud,  and  that  it  approached  due  east,  and  at  times 
appeared  on  the  ground,  and  again  would  be  seen  higher  than  the  houses.  However, 
all  elaim  to  have  heard  a  noise  for  at  least  five  minutes  before  tiie  gale  reached  them, 
and  that  the  noise  ceased  immediately  after  the  gust  had  passed  over,  and  was  likened 
to  the  noise  of  a  train  of  cars  passing  over  a  bridge.  Almost  the  entire  city  popula- 
tion were  awakened  by  the  severe  lightning  and  thunder  that  prevailed  all  night;  and, 
being  unable  to  sleep,  got  up  and  awaited  the  terminus  of  the  storm.  Owing  to  the 
darkness  prevalent  at  the  time,  no  person  distinctly  saw  the  whirl-cloud,  and,  there- 
fore, bnt  little  knowledge  could  be  obtaiDed  as  to  the  conditions  and  foimation  of  the 
st'Orm-cloud.  The  fallen  trees  and  scattered  debris  of  buildings  show  that  the  gale 
approached  from  the  southwest,  for,  with  but  few  exceptions,  all  debris  was  hurled  in 
a  northeastern  direction. 

At  no  time  was  the  gale  very  violent,  and  I  doubt  whether  at  any  point  it  reached  a 
velocity  of  75  miles.  The  principal  damage  was  done  to  tin-roofed  buildings,  sidewalk 
signs,  and  chimneys.  The  storm  passed  over  several  small  frame  buildings  without 
doing  any  injury,  while  brick  buildings  directly  in  front  were  unroofed. 

The  dimensions  of  the  storm,  or  the  space  in  which  damage  was  done,  embraced 
three  city  blocks  in  width  and  sis  blocks  in  length,  and  no  reports  of  any  damage  out- 
side of  this  limit  have  been  received.  During  the  day  heavy  rain  continued  to  fall, 
and  at  3  p.  m.,  the  time  of  its  cessation,  2.45  inches  had  fallen,  the  largest  daily  fall 
yet  recorded.  Owing  to  the  rain,  I  was  prevented  from  going  over  the  track  of  the 
storm  until  lato  in  the  afternoon,  at  which  time  workmen  were  employed  on  all  dam- 
aged buildings,  and  bad  removed  many  evidences  of  the  storm's  peculiarities,  bnt 
enough  wreck  was  left  to  show  that  the  storm  was  very  erratic  in  its  course,  and  indi- 
cated a  strong  whirl,  having  an  up-and-down  movement,  and,  being  confined  within 
itself,  injured  only  the  objects  it  struck.  As  the  storm  happened  at  3.15  a.  m.,  none  of 
us  were  in  the  office  at  the  time,  Bryce  having  mailed  the  bulletins  for  that  day  and 
retired  at  2.30  a.  m.  I  was  awakened  by  my  window  being  blown  in,  and,  dressing 
hastily,  came  down  to  the  hotel-office,  and  shortly  afterward  proceeded  to  the  office 
and'  read  the  instruments.  I  founcTthe  barometer  quite  low  and  still  falling,  and  read 
29.60,  a  fall  of  .2  since  10  p.  m.  of  the  5th.  The  temperature  changed  suddenly  from 
57°  to  48^,  and  had  risen  again  to  53°  at  4  a.  m.,  and  wind  southeast.  In  examining  the 
anemometer-sheet  I  found  the  gust  to  be  almost  instantaneous,  lasting  scarcely  two 
minutes,  and,  immediately  after  the  passage  of  the  whirl,  the  wind  subsided  to  gentle. 
The  office  was  besieged  all  day  with  visitors,  in  consequence  of  the  rumor  that  another 
storm  would  strike  the  city  at  4  p.  m.,  and  that  Professor  Tice  had  telegraphed  to  that 
effect.  I  tried  to  calm  their  fears  by  assuring  them  nothing  of  the  kind  would  happen, 
bnt,  having  so  much  faith  in  Professor  Tice,  from  the  fact  that  he  predicted  the  storm 
of  this  morning,  they  were  not  all  convinced  that  the  worst  was  over. 

Southeast  winds  and  falling  barometer  continued  up  to  6  p.  m.,  at  which  time  the 
barometer  read  29.40.  At  this  hour  the  wind  veered  to  the  southwest  and  the  barom- 
eter began  to  rise,  with  wind  increasing  to  brisk,  and  cloudy  with  warmer  weather. 

High  water  occurred  June  30,  1876,  and  low  water  December  2, 1875, 
when  the  gan^e-readings  were  15  feet  and  9  inches,  and  3  feet  and  3 
inches,  respectively. 

NUMBER  OF  STATION  PUBLICATIONS. 

Farmers'  bulletins  issued  during  the  year  ending  June  30, 1876 74,588 

Bulletins  issued  during  the  year  ending  J nne  30, 1876 2, 572 

Local  reports  issued  during  the  year  ending  Juue30, 1876 2,282 

Forms  22  issued  during  the  year  ending  June  30, 1876 .w. 108 

Total 79,55 
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LEXINGTON,  KENTUCKY. 
\Oficial  number^  90.J 

Latitude 38^^    8* 

Longitude 84^  33' 

Mean  barometer  for  the  year  ending  June  30, 187G 30.051 

Mean  temperature  for  the  year  ending  June  30, 1876 54^.  6 

Amount  of  rain-£aU  for  the  year  ending  June  30, 1876 47.35  inches 

Sergeant  W.  S.  Jewell  was  transferred  to  another  station  Aagnst  12, 
1875,  and  succeeded  by  Sergeant  E.  Lloyd,  who  still  remains. 

The  station  has  never  been  inspected,  and  it  is  proposed  to  abandon 
it  at  an  early  date. 

The  instruction  in  meteorology  was  resumed  at  the  commencement  of 
the  second  term  of  the  university,  and  the  course  pursued  was  the  same 
as  that  taught  at  the  beginning  of  the  first  session.  The  amount  of  in- 
terest displayed  by  the  few  students  who  were  in  the  class  has  been 
quite  satisfactory,  and  the  final  examination  was  passed  very  creditably 
by  them.    The  number  instructed  was  five. 

Eeports  from  other  stations  have  not  been  received  here,  and  no  pub- 
lications have  been  made. 

LOGANSPORT,  INDIANA. 

[Official  number  J  124.] 

Corporal  Lloyd  Prather  was  transferred  to  other  duty  July,  1876,  and 
succeeded  by  Corporal  C.  B.  Whiting,  who  remains  and  attends  to  his 
work  promptly  and  satisfactorily. 

This  being  a  printing  station  only,  meteorological  reports  are  not  made. 
One  hundred  and  eighty-eight  post-ofiices  have  been  regularly  supplied 
with  the  farmers'  bulletins — the  total  issue  during  the  year  having  been 
sixty-three  thousand  seven  hundred  and  twenty  copies.  No  change  has 
been  made  in  location  of  office. 

The  station  has  been  twice  inspected  since  the  date  of  last  report,  once 
in  July,  and  again  in  May,  1876,  and  was  found  in  good  condition  on  both 
occasions. 

LONG  BRANCH,  NEW  JERSEY. 
[Official  number,  113.] 

Latitude 40°  18' 

Longitude 73^  59^ 

Mean  barometer  for  the  year  endin|]^  June  30, 1876 30.037 

Mean  temperature  for  the  year  ending  June  30, 1876 51°.8 

Amount  of  rain-fall  for  the  year  ending  June  30,  1876 68.82  inches. 

Sergeant  E.  D.  Holbrook  was  relieved  August  2, 1875.  His  successor. 
Sergeant  J.  R.  Williams,  was  reduced  to  the  ranks  as  a  private  soldier 
October  25, 1875,  and  the  station  left  in  charge  of  the  assistant,  Corporal 
I.  T.  Shadle,  who  still  remains,  and  has  one  assistant.  One  assistant 
was  relieved  for  discharge  during  the  year.  Fifty-seven  cautionary  sig- 
nals have  been  ordered,  of  which  number  fifty  are  reported  as  justified 
and  seven  as  not  justified,  at  the  station. 

The  following  extracts  are  made  from  the  reports  of  the  observer : 

September  18  to  20, 1875.— Schooner  Mable  ThomaSi  of  New  Haven,  from  Providence 
to  Baltimore,  came  ashore  3  miles  north  of  station,  at  11  a.  m.of  the  19th :  crew  saved. 

December  24  and  25, 1875. — Two  schooners  driven  ashore ;  one  at  Seabnght  and  the 
other  at  Deal.    No  lives  lost. 
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March  16  to  18, 1876. — Schooner  (name  unknown)  went  ashore  3  miles  north  of  this 
station.    No  orew  on  board.    No  other  results  known. 

March  20  and  21,  1876. — Four  cabin-doors  and  a  iignre-head  were  picked  up  on  the 
beach.  A  three-masted  schooner  is  sunk  about  5  miles  east  of  this  station  ;  her  hulk  is 
entirely  under  water,  and  pieces  of  sail  can  be  seen  flopping  about  the  rigging.  The 
wind  too  strong  for  the  crew  at  this  station  to  venture  out.  The  storm  was  a  severe 
one  along  the  coast. 

The  station  has  not  been  inspected  during  the  year,  and  will  probably 
be  abandoned  at  an  early  date. 

LOUISVILLE,  KENTUCKY. 
[Official  number^  64.] 

Latitude 38° 

Longitude 85°  52 

Mean  barometer  for  the  year  ending  June  30,  1876 30.018 

Mean  temperature  for  the  year  ending  June  30, 1876 57^.3 

Amount  of  rain-fall  for  the  year  -eudiug  Jnne  30, 1876 66.01  inches. 

Sergeant  J.  H.  Marsh  was  relieved  August  19, 1876,  by  Sergeant  E.  E. 
Clements,  who  still  remains,  and  gives  satisfaction.  One  assistant  has 
been  ordered  in  for  promotion  and  one  relieved  for  misconduct  during 
the  year. 

No  change  has  been  made  in  the  location  of  the  ofi&ce,  although  it  is 
desirable  that  one  should  be  made  as  soon  as  it  can  be  effected  without 
loss  to  the  Government. 

The  station  has  been  twice  inspected  since  the  date  of  last  report,  once 
in  July,  1875,  and  again  in  May,  1876.  Its  condition  was  such  at  the 
date  of  the  first  inspection  as  to  lead  to  the  relief  of  the  sergeant  in  charge. 
At  the  last  inspection  matters  were  found  greatly  improved. 

High  water  in  the  Ohio  at  this  point  occurred  January  29, 1876,  when 
the  gauge-reading  was  31  feet,  and  low  water  September  22-23, 1875, 
when  it  was  3  feet — both  above  bench-mark. 

NUMBER  OF  STATION  PUBLICATIONS. 

Bulletins  issued  during  the  year  ending  June  30, 1876 11, 427 

Local  reports  issued  during  the  year  ending  June  30,  1876 1, 605 

Forms  22  issued  during  the  year  ending  June  30,  1876 66 

Forms  26  issued  during  the  year  ending  June  30, 1876 6,911 

Total 20,009 

LYNCHBURG,  VIRGINIA. 
[Official  number^  44.] 

Latitude 37^  30' 

Longitude 79°    2 

Mean  barometer  for  the  year  ending  June  30, 1876 29.981 

Mean  temperature  for  the  year  ending  June  30,  1876 57°.3 

Amount  of  rain-f aU  for  the  year  ending  June  30, 1876 38.91  inches. 

Sergeant  H.  U.  Jones  remains  in  charge  of  this  station,  and  has  no 
assistant.  No  change  has  been  made  in  the  location  of  the  office.  The 
station  was  inspected  in  Augast,  1S76,  and  foand  in  excellent  condition. 
The  only  reports  received  here  are  those  from  Knoxville  tri-daily. 

Local  reports  issued  during  year  ending  June  30,  1876 743 

Forms  22  issued  during  year  ending  June  30,  1876 43 

Total 786 
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MALONE,  NEW  YORK. 
[Official  number y  131.] 

Latitude 44°  50' 

LoDgitndo 74^  20 

The  station  was  opened  August  1, 1876,  by  Sergeant  Penton  Belville, 
who  has  been  in  charge  since  that  date.  The  office  is  located  in  the  third 
story  of  the  First  Kational  Bank  building,  at  the  corner  of  Main  and 
Mill  streets,  and  has  three  windows  facing  north  and  one  facing  west. 
The  instrument-shelter  is  of  the  standard  pattern,  and  projects  from  the 
middle  window  facing  north.  The  anemometer  and  wind-vane  have  a 
good  exposure,  and  the  other  instruments  are  well  located. 

The  station  has  not  been  inspected  since  its  establishment. 

The  morning  observation  only  is  telegraphed  daily  to  the  central 
office,  but  full  observations  are  taken  aud  forwarded  by  mail  regularly. 

The  midnight  probabilities  have  been  received  here  and  posted  daily, 
except  Sundays,  since  September  1, 1875. 

MARQUETTE,  MICHIGAN. 
[Official  number,  50. J 

Latitude 46°  33' 

LoDgitiide 87^  36' 

Mean  barometer  for  the  year  ending  June  30,  1876 29.951 

Mean  temperature  for  the  year  ending  June  30,  1876 39^.8 

Amount  of  rain-fall  for  the  year  ending  June  30,  1876 37.28  inches. 

Sergeant  W.  H.  Clendenon  remains  in  charge,  and  has  performed  the 
station  duties  alone  siqce  October  27,  1875,  on  which  date  his  assistant 
was  relieved  for  discharge. 

Twenty-four  cautionary  signals  were  displayed,  of  which  number  eight 
are  reported  as  justified  and  sixteen  as  not  justified,  at  the  station. 

The  sergeant  remarks  as  follows,  in  reference  to  some  of  these  displays : 

October  2  to  4,  1875. — Warning  observed  by  vessel-captains  generally. 

October  6, 1875. — A  number  or  vessels  were  detained  by  the  warning,  although  ready 
to  leave  port. 

October  9  and  10, 1875. — But  few  vessels  in  port,  and  those  paid  attention  to  the  sig- 
nal— so  their  masters  state. 

'October  13  to  15, 1875. — The  warning  was  generally  observed.  Officers  of  vessels  who 
came  into  port  during  the  storm  report  it  as  being  very  heavy  on  the  lake. 

October  16  and  17, 1875. — Although  the  velocity  of  the  wind  did  not  exceed  16  miles 
per  hour,  yet  its  long  continuance  raised  a  sea  which,  combined  with  rainy  and  thick 
weather,  made  navigation  dangerous.  The  signal  display  was  generally  observed  by 
sailing-vessels. 

October  25  to  27,  1875. — ^ITie  warning  was  generally  observed  by  vessels  in  port, 
although  two  or  more  of  them  left  port  some  hours  before  the  signal  was  lowered, 
which  act  was  considered  unwise  by  other  masters  of  vessels  who  visited  the  office. 

October  29  fo  31, 1875. — The  warning  was  generally  observed  by  vessels  in  port.  The 
masters  of  vessels  report  the  storm  much  more  severe  on  the  lake  than  at  this  station. 
No  disasters  reported. 

May  11  and  12, 1876. — Navigation  opened  to-day,  11th.    No  results  known. 

The  following  extracts  are  made  from  the  semi-aunu£\,l  reports  of  the 

sergeant : 

•  •«««•« 

The  last  boats  for  the  lower  lakes  passed  through  the  Sanlt  Ste.  Marie  Canal  during 
the  last  week  in  November,  just  in  time  to  escape  being  caught  by  the  ice,  which  lat- 
ter soon  after  effectually  blocked  the  way.  On  December  2  the  steam-barge  City  Port 
of  Huron  left  this  port  for  Grand  Island,  with  iron-ore,  returning  on  the  6th  to  be  tied 
up  for  the  winter,  all  others  having  been  previously  so  disposed  of. 

May  12, 1876.— First  arrival,  spring  of  1876,  steam-barge  H.  B.  Tuttle,  (May  11, 1876,) 
of  Cleveland,  having  in  tow  the  schooner  George  £.  Ely,  the  former  being  lightly  laden 
with  brick,  the  latter  empty. 

The  station  has  not  been  inspected  since  the  date  of  last  report,  nor 
has  any  change  been  made  in  the  location  of  the  office. 
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MEMPHIS,  TENNESSEE. 
[Official  number y  62.] 

Latitude 35°   7' 

Longitude 90^   7' 

Mean  barometer  for  the  year  ending  June  30, 1*876 30.'064 

Mean  temperature  for  the  year  ending  June  30,1876 61^.6 

Amount  of  rain-fall  for  the  year  ending  June  30, 1876 62.93  inches. 

Sergeant  H.  M.  Ludwig  remains  in  charge,  and  has  one  assistant. 
The  number  of  assistants  was  reduced  from  two  to  one  on  May  19, 1876. 

Daring  the  year  one  man  has  been  reliev^ed  for  discharge,  one  for  pro- 
motion, one  for  misconduct,  and  one  transferred  to  duty  elsewhere. 

This  is  a  printing  station,  and  fifty  post-offices  have  been  regularly 
supplied  with  the  farmers'  bulletins.  No  change  has  been  made  in  the 
location  of  office,  but  one  will  be  made  as  soon  as  a  suitable  room  can 
be  found  at  a  reasonable  rent.  The  station  has  not  been  inspected  since 
the  date  of  last  report,  but  an  officer  is  en  route  to  inspect  it. 

The  following  extract  is  made  from  the  semi-annual  report  of  the 

sergeant : 

•  «««•«  « 

The  interest  of  the  surrounding  people  in  the  service  has  remained  unabated,  and  we 
receive  many  grateful  messages  thanking  us  for  the  valuable  river  reports  and  buUe- 
tins  so  generally  distributed  through  this  station  during  the  now  famous  overflow  of 
last  August.  While  these  reports  and  warnings  do  not  now,  of  course,  prevent  or 
delay  the  dangerous  swells  of  the  river,  they,  by  their  timely  warning,  have  often  en- 
abled the  levee  commissioners  and  builders  to  prepare  weak  points  and  low  places  for 
the  otherwise  unexpected  rush  of  the  waters,  and  have  thus,  as  can  be  demonstrated 
in  many  instances,  averted  vast  destruction  of  property,  and  especially  growing  crops, 
in  the  low  lands.  In  many  instances  the  planters  tnemselves,  thus  reliably  forewarned, 
have,  by  their  unaided  exertions,  built  temporary  barriers  sufficient  to  keep  out  the 
encroaching  floods  until  substantial  aid  couid  be  obtained.  These  reports  are  deemed 
more  especially  valuable  since  stations  were,  in  compliance  with  the  request  of  the 
people,  established  by  the  Department  on  the  Tennessee  River,  a  stream  long  considered 
to  l^  the  main  source  of  the  woes  of  the  subordinate  low  lands.  During  the  floods  of 
last  Angnst  every  outgoing  steamer  from  this  port — and  they  left  almost  daily — carried 
a  number  of  our  river  bulletins,  which  were  posted  at  every  landing  for  several  hundred 
miles  above  and  below,  and  were  eagerly  sought  after  and  studied  by  the  planters.  If 
a  bingle  packet  failed  to  convey  the  bulletins,  long  and  earnest  were  the  complaints 
made  by  the  watchers  below. 

High  water  in  the  Mississippi  at  this  point  occurred  April  7,  1876, 
and  low  water  November  9, 1875,  when  the  gauge-readings  were  35  feet 
and  9  feet  2  inches,  respectively. 

NUMBER  OF  STATION  PUBLICATIONS. 

N 

Farmers'  bulletins  issued  during  the  year  ending  June  30, 1876 20, 505 

Bnlletins  issued  during  the  year  ending  June  30,  1876 6,335 

Local  reports  issued  during  the  year  ending  June  30,  1876 637 

Forms  22  issued  during  the  year  ending  June  30,  1876 194 

Fonns  26  issued  during  the  year  ending  June  30^  1876 5,963 

Total 33,634 

MANHATTAN,  KANSAS. 
[Official  number y  135.] 

Latitude 39^  41' 

Longitude 96^  32' 

The  station  was  established  December  21, 1875,  with  Sergeant  H.  F. 
McFarland  in  charge,  who  still  remains. 
The  office  is  located  in  one  of  the  buildings  of  the  Kansas  State  Agri- 
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cultqral  College,  the  roof  of  which  affords  a  good  exposure  for  the  in- 
strnments.    A  class  of  students  for  instruction  in  practical  meteorology' 
was  formed  at  the  beginning  of  the  college  term,  and  the  progress  made 
has  been  satisfactory. 

No  telegraphic  reports  are  received  at  or  sent  from  this  station,  nor 
has  it  been  inspected  since  its  establishment. 

MILWAUKEE,  WISCONSIN. 
[Offimal  numberj  38.] 

Latitnde 43°    3 

Longitade 87°  54' 

Mean  barometer  for  the  year  ending  June  30,  1H76 29.986 

Mean  temperature  for  tlie  year  ending  June  30,  1876 44^.   3' 

Amount  of  rain-fall  for  the  year  ending  June  30,  1876 46.57  inches. 

Sergeant  S.  W.  Ehode  has  been  continuously  in  charge  since  date  of 
last  report,  and  gives  satisfaction  by  the  promptness  and  regularity 
with  which  all  reports  have  been  forwarded. 

The  working  force  of  this  station  has  been  reduced  during  the  year, 
and  at  present  there  is  only  one  assistant  on  duty. 

Fifty-five  cautionary  signals  have  been  displayed  during  the  year,  of 
which  number  thirty-eight  are  reported  as  justified  and  seventeen  as 
not  justified  at  the  station.  The  following  remarks  are  made  by  the 
sergeant  in  reference  to  some  of  these  displays  : 

September  3, 1875. — A  number  of  vessels  lost  their  canvas. 

September  10, 1875. — This  storm  very  severe,  causing  loss  of  life  and  property,  which 
cannot  be  estimated. 

September  19  and  20. — ^The  careful  attention  given  to  the  display  of  cautionary  sig- 
nals at  this  port  no  doubt  prevented  a  large  list  of  disasters.  No  damage  reported  on 
land. 

October  6,  1875. — A  number  of  vessels  came  into  the  harbor  and  anchored  until  after 
the  signal  was  lowered. 

October  13  to  15,  1875. — ^The  Chicago  and  Grand  Haven  boats  delayed  their  departure 
on  the  evening  of  the  I4th  until  after  midnight.  No  disasters  occurred  at  or  near  the 
I)ort. 

Octob'T  16  to  18, 1875. — A  number  of  vessels  that  left  port  on  the,  16th  were  com- 
pelled to  return  in  the  evening  and  anchor  in  the  bay  until  the  18th.  Quite  a  number 
of  disasters  occurred,  which  are  enumerated  in  the  newspapers. 

October  25  to  27,  1875. — Gale,  accompanied  by  heavy  rain  and  severe,  vivid  dis- 
charges of  electricity,  with  heavy,  rolling  thunder.  A  dwelling-house  on  the  grounds 
of  the  Soldiers'  Home,  near  the  city,  was  struck  by  lightning,  and  several  of  the  in- 
mates severely  injured.  Several  stables  were  also  struck,  and  one  horse  killed.  The 
Northwestern  Telegraph  Company  report  heavy  earth-currents  on  the  line  north  and 
northwest  of  the  station.  Immediately  after  the  signal  was  hoisted,  the  harbor  was 
crowded  with  shipping  seeking  shelter  from  the  gale.  Heavy  snow  fUll  at  intervals 
during  the  afternoon  of  the  ^th.  The  propeller  Amazon  was  out  in  the  storm,  and 
arrived  eight  hours  behind  time.  The  captain  characterized  it  as  one  of  the  worst 
storms  he  had  ever  encountered  for  many  years.    Many  disasters  occurred. 

October  27  to  29,  1875.— No  disasters  have  been  reported.  Very  little  shipping  out, 
the  greater  portion  not  having  recovered  from  the  severe  gale  of  the  25th  and  26tb. 

October  29  to  31, 1875. — The  steamers  for  Chicago,  Sheboygan,  Grand  Haven,  and 
Manistee  went  out  on  the  evening  of  the  29th,  but  were  compelled  to  return  ;  so  also 
were  a  number  of  sailing-vessels.  Many  disasters  are  reported  on  the  lake,  and  much 
property  damaged  on  land. 

November  16, 1875. — Very  little  damage  reported,  owing  to  the  fact  that  vessel-owners 
and  others  were  aware  of  the  approach  of  the  storm  by  coming  constantly  to  this 
oflice  and  consulting  the  reports.  No  vessel  left  port,  and  very  little  shipping  was  out 
on  the  lake. 

November  27  and  28, 1875. — The  regular  steamers  for  Grand  Haven  and  Chicago  de- 
layed their  departure  until  the  evening  of  the  29th. 

December  12  and  13,  1875. — No  damage  reported.  All  the  sailing-vessels  and  most  of 
the  steamers  have  gone  into  winter-quarters.  The  Grand  Haven  steamers  delayed  their 
departure  until  11  p.  m.  of  the  13th  instant. 
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December  ^  to27, 1875. — No  damage  reported.  The  Grand  Haven  boat  delayed  de- 
p&rtare  an  til  the  morning  of  the  27  th. 

January  1  and  %  1876. — The  cpps  of  the  anemometer  blown  away.  Wind  perfectly 
terrific.  No  damage  reported  from  the  lake.  Several  steamers  were  going  out  in  the> 
afternoon,  bnt  remained  in  port  on  account  of  signal.  A  large  number  of  minor  dam- 
ages in  the  city.    Wind's  velocity  estimated  at  70  miles  per  hour. 

January  31  to  February  2,  1876. — No  damage  reported.  The  Grand  Haven  steamers 
delayed  their  departure  until  after  the  signal  was  lowered.  The  steamer  Minneapolis 
left  for  Grand  Haven  at  6  a.  m.  of  the  2d  instant,  but  after  going  out  a  few  miles,  was 
forced  to  return  by  the  heavy  sea. 

February  26  to  28,  1876. — Branches  broken  off  trees,  telegraph-pples  blown  down,  and 
signs  unhinged.  No  vessels  left  port  during  the  di^iplay.  No  damage  reported  froui! 
the  lake. 

March  24  and  25, 1876. — Heavy  snow  fell  during  the  afternoon  and  evening  of  the 
24th,  which  prostrated  telegraph-lines  south  of  this  station,  stopped  the  street-cars, 
and  impeded  travel  in  general.  A  heavy  easterly  gale  prevented  vessels  from  leaving 
this  port.  The  Grand  Haven  steamers  delayed  their  departure  until  after  the  signal 
was  lowered. 

March  27  to  29,  1876.— The  schooner  H.  Rand,  in  endeavoring  to  make  Chicago  har- 
bor, was  driven  against  the  breakwater  and  damaged  to  the  amount  of  one  thousand 
doilart}.  The  scow  Blue  Bell  sunk  at  Kenosha  on  the  28th.  Several  other  minor  dis- 
asters.  The  Grand  Haven  steamers  remained  in  port  until  after  the  signal  was  low- 
ered. 

April  4  and  5, 1876. — A  scow  was  sunk  at  Kewaunee ;  several  buildings  in  the  city 
blown  down.    No  vessels  left  port  during  the  display. 

May  13  to  16,  1876. — A  heavy  rain  fell  during  the  day  and  night  of  the  15th  instant. 
Wind  forced  the  river  back,  which,  with  the  rain  that  fell,  overflowed  the  cellars 
along  the  docks,  doing  considerable  damage  to  property  stored  therein.  On  the  lake- 
shore  several  breakwaters  were  washed  away  and  the  Chicago  and  Northwestern 
Railroad  track  damaged.  Two  marine  disasters  reported,  but  the  damage  not  great. 
Many  vessels  were  prevented  from  sailing  by  the  display  of  the  signal,  which  may  ac- 
count for  the  small  number  of  disasters. 

The  display  of  signals  was  contioaed  during  the  winter  months  at  the 
request  of  the  proprietors  of  the  Detroit  and  Milwaukee  line  of  steamers. 
A  new  and  large  cautionary-signal  lamp,  lighted  b}^  gas,  was  completed 
September  6, 1875,  and  gives  good  results.  The  light  is  now  visible  from 
the  outer  edge  of  the  bay,  several  miles  from  the  office. 

An  instrument-shelter  of  the  standard  roof-pattern  was  completed  in 
August,  1875,  and  the  exposure  of  the  instruments  is  now  satisfactory. 

The  following  extracts  are  made  from  the  semiannual  reports  of  the 

sergeant : 

•  •••••• 

The  meteorological  committee  evince  a  great  interest  in  the  service,  and  have  ren- 
dered valuable  assistance  in  the  discharge  of  duties  at  this  station.  The  thanks  of  thin 
office  are  especially  due  Messrs.  Hathaway  and  Merrill,  of  the  meteorological  commit- 
tee, and  Mr.  William  Langston,  secretary  of  the  chamber  of  commerce,  for  courtesies 

rendered. 

*  «  p  «  *  #  « 

Navigation  on  Lake  Michigan  not  closed  during  winter;  Mackinaw  Straits  still  closed 
by  ice,  April  18, 1876. 

May  6,  1876. — First  arrival  through  the  straits,  the  steamer  Garden  City,  May  2,  of 
the  Northern  Transit  Company's  line ;  cargo  consists  of  iron  and  general  merchandise. 
Captain  reports  heavy  ice  and  freezing  weather  in  the  straits. 

The  station  was  inspected  in  May,  1876,  and  found  in  good  condition. 

NUMBER  OF  STATION  PUBLICATIONS. 

Bulletins  issued  during  the  year  ending  June  30, 1876 6,104 

Maps  issned  during  the  year  ending  June  20,  1876 4,335 

Local  reports  issued  during  the  year  ending  June  30, 1876 83 

Forms  15  (manifold)  issued  during  the  year  ending  June  30,  1876 3, 983 

Forms  22  issued  during  the  year  ending  June  30,  1876 10^ 

ToUl 14.611 
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MOBILE,  ALABAMA. 
{Official  number  J  27.] 

Latitude : 30<^  42^ 

Longitude , 87^  59 

Mean  barometer  for  tbe  year  ending  June  30,  1876 30. 094 

Mean  temperature  for  the  year  ending  June  30, 1876 67^.4 

Amount  of  rain-fall  for  the  year  ending  June  30,  1876 57. 00  inches. 

Sergeant  D.  O-Donoghne  remains  in  charge,  and  has  one  assistant,  who 
has  been  on  duty  since  Augast,  1874.  Five  cautionary  signals  have  been 
displayed  of  which  three  are  reported  as  justified  and  two  as  not  jus- 
tified at  the  station.  No  change  has  been  made  in  the  location  of  office 
during  the  year.  The  station  was  inspected  in  June,  1876,  and  found 
in  excellent  condition.  The  local  interest  in  the  service  continues  un- 
diminished. Additional  reports  are  desired  from  the  cotton  districts  by 
the  merchants  and  cotton  agents  who  are  especially  interested  in  the 
rain-fall. 

NUMBEB  OF  STATION  PUBLICATIONS. 

Bulletins  issued  during  the  year  ending  June  30, 1876 5, 621 

Forms  15  (manifold)  issued  during  the  year  ending  June  30, 1876 2, 118 

Forms  22  issued  during  the  year  ending  June  30,  1876 92 

Total 7,831 

MONTGOMERY,  ALABAMA. 
[Official  number  J  26.] 

Latitude 32^  22' 

Longitude 86^  23' 

Mean  barometer  for  the  year  endingJune  30,  1876 30. 103 

Mean  temperature  for  the  year  ending  June  30,  1876 66°.   4 

Amount  of  rain-fall  for  the  year  ending  June  30,  1876 ...63. 37  inches. 

Sergeant  W.  J.  Evans  continnes  in  charge  of  the  station,  and  since 
March  16  has  had  no  assistant.  Previous  to  that  date  he  had  two,  one 
of  them  being  a  printer.  Four  assistants  have  been  relieved  during  the 
year. 

Sergeant  W.  Finn  was  in  charge  of  the  station  in  the  month  of  De- 
cember, 1875,  during  the  illness  of  Sergeant  Evans. 

One  hundred  and  two  post-offices  have  been  regularly  supplied  with 
the  farmers'  bulletins ;  but  the  lateness  of  the  hour  at  which  they  are 
received  renders  the  issue  of  less  than  the  average  importance,  and  it 
will  be  suspended,  at  an  early  date. 

No  change  has  been  made  in  the  location  of  the  office. 

The  station  was  inspected  in  June,  1876,  and  found  in  good  condition. 

The  following  extracts  are  made  from  the  sergeant's  reports : 

A  Mr.  Goldstecker,  engaged  in  the  green-grocery  and  fish  business,  assures  me  that 
he  examines  carefully  every  day  the  reports  published  at  this  station,  and  is  governed 
entirely  by  them  in  giving  instructions  to  his  correspondents  in  regard  to  the  shipping 
of  fish,  oysters,  and  other  perishable  goods,  thereby  preventing  the  loss  of  many  hun- 
dreds of  dollars'  worth  of  goods  each  season. 

•  *  •  »  *  *  • 

A  gentleman  by  the  name  of  Mr.  Halfman,  who  is  engaged  in  the  horticultural  and 

florist  business,  and  who  daily  receives  a  copy  of  the  Armors'  bulletin,  says  that  on 

several  occasions  the  knowledge  he  has  gained  from  this  source  has  been  the  means  of 

gaving  for  him  several  hundred  dollars'  worth  of  rare  and  delicate  plants  and  flowers 

hat  would  have  been  destroyed  by  frost  had  he  not  been  forewarned  by  these  reports. 
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NUMBER  OF  STATION  PUBLICATIONS. 

Farmere'  balletins  issued  daring  tbe  year  ending  Jane  30, 1876 23, 114 

Balletins  issaed  daring  tbe  year  endinp^  Jane  30,  1876 5, 330 

T»cal  reports  issaed  daring  the  year  ending  Jane  30,  1876 350 

Forms  22  issaed  during  the  year  ending  June  30, 1876 31 

Total 28,825 

MORGANTOWN,  WEST  VIRGINIA. 
[Official  number,  92.] 

Latitude .\...     39^  36' 

Longitude 7'J^  52' 

Mean  barometer  for  the  year  ending  June  30,  1876 30.005 

Mean  temperatare  for  the  year  ending  June  30,  1876 53^.9 

Amount  of  rain-fall  for  tbe  year  ending  June  30, 1876 52.44  inches. 

Sergeant  Lawrence  Dunne  continnes  in  charge,  and  has  had  no  as- 
Bistance  daring  the  year.  On  June  27,  1876,  the  office  and  instrnments 
were  removed  to  the  top  floor  in  the  tower  of  the  new  hall  of  the  uni- 
versity, without  expense  to  the  service. 

The  station  has  not  been  inspected  since  the  date  of  last  report. 

During  the  year  22  students  of  the  university  have  received  instruc- 
tion in  signaling,  meteorology,  and  telegraphy,  under  the  direction  of 
tbe  sergeant. 

The  local  reports  of  observations  have  been  published  regularly  in  the 
Weekly  Post 

Special  observations  of  an  interesting  nature  have  been  made  during 
thunder-storms,  by  the  sergeant,  and  reported  to  the  central  office  from 
time  to  time. 

Daily  observations  are  made  of  the  changes  in  the  Monongahela  River, 
and  during  the  season  of  high  water  there  are  telegraphed  to  the  Cen- 
tral Office. 

High  water  in  the  river  here  occurred  August  3,  1875,  when  the 
gauge-reading  was  24  feet  and  11  inches  above  bench.  Low  water  oc- 
curred September  10-15, 1875,  when  it  was  3  inches  above  bench. 

MOUNT  WASHINGTON,  NEW  HAMPSHIRE. 

[Offi^cial  number,  46. J 

Latitude 44°  16'  25" 

Longitude 71°  16'  26" 

Mean  barometer  for  the  year  ending  Jane  30,  1876 29.957 

Mean  temperatare  for  the  year  ending  June  30,  1876 26". 1 

Amonnt  of  rain-fall  for  the  year  ending  Jane  30,  1876 72.28  inches. 

Sergeant  William  Line  continues  in  charge,  with  Private  Charles  J. 
King  as  his  assistant.  The  station  force  was  reduced  by  one  man  Au- 
gust 31, 1875,  being  the  only  change  made  during  the  year.  The  health 
of  the  men  has  been  good,  and  their  situation,  on  the  whole,  as  comfort- 
able as  it  would  be  on  a  lower  station.  The  unusually  high  velocity  of 
the  wind  at  this  station,  in  connection  with  the  high  relative  humidity 
and  low  temperature,  have  made  it  impossible  to  get  a  continuous  wind- 
reconl.  The  special  anemometer,  to  which  reference  was  made  in  the  last 
aDDoal  report,  worked  very  well  for  a  short  time,  but  was  finally  swept 
away.  Since  its  destruction  the  record  has  been  fragmentary.  When  the 
self-register  has  not  been  working,  the  measurements  have  been  made  by 
exposing  at  each  time  of  observation  one  of  the  spare  anemometers  to 
4  s 
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the  wind  for  a  fixed  number  of  minutes,  and  then  getting  the  hourly 
velocity  by  simple  multiplication.      This  method,  while  not  strictly 
accurate,  is  approximately  so,  and  it  is  believed  that  the  results  can 
safely  be  used  lor  ordinary  scientific  purposes. 
The  following  extracts  are  made  from  the  journal  of  the  station: 

October  3lf  1875. — Relative  bnmidity  100  per  cent.;  wind-velocity  iucreaeiog  from 
fresh  in  the  morniDg  to  storm  at  2  p.  m.  and  5  p.  m.,  decreasiDg  to  gale  at  9  p.  m.; 
sleet  ended  during  the  night  and  snow  commenced.  *  *  Everything  on  the  summit 
is  covered  with  ice  from  ;{  to  6  inches  in  depth. 

November  17, 1875. — Falling  temperature  from  — 3°  in  the  a.  m.  to  — 12°  at  midnight; 
mean  temperature  — 7^  ;  relative  humidity  100  per  cent.  Wind's  direction,  northwest; 
velocity^  120  miles  per  hour  at  7  a.  m.,  130  at  8  a.  m.,  150  at  9.30, 132  at  12.22  p.  m. ; 
steady  at  144  miles  per  hour  from  2  p.  m.  until  5  p.  m.,  138  miles  at  9  p.  m.,  and  120 
miles  at  midnight. 

November  26, 1875. — Humidity  100  per  cent.  Velocity  of  wind  increasing  from  54 
miles  per  hour  in  the  morning  to  150  miles  at  2  p.  m.,  when  the  cups  of  anemometer 
got  out  of  order. 

November  29, 1875.--Falling  temperature  from  14^  in  the  morning  to  — 35^  at  last 
report;  mean  temperature,  — 14°;  relative  humidity,  100  per  cent.  Velocity  of  wind 
increasing  from  80  miles  per  hour  iu  the  a.  m.  to  102  miles  at  12.22  p.  m.,  120  at  2  p.  m., 
168  at  3.40  p.  m.,  156  at  5  p.  m.,  170  at  6  p.  m.,  132  at  9  p.  m.,  and  90  miles  at  last  ob- 
servation. 

February  2, 1876.— Temperature  steady  at  20°  until  10  a.  m.  At  12.22  p.  m.  the  ther- 
mometer read — 22°,  a  fall  of  42°  in  two  hours  and  twenty-two  minutes.  The  temper- 
ature continued  to  fall  until  it  reached — 35°  at  9  p.  m.  Mean  temperature — 19^^.2; 
humidity,  100  per  cent. ;  velocity  of  wind,  60  miles  per  hour  in  the  a.  m.,  110  miles  at 
5  p.  m.,  and  100  miles  at  9  p.  m.  and  11.22  p.  m. 

March  1.5, 1876. — Depot  of  Mount  Washington  Railway  Company  destroyed  at  10  a. 
m.  by  the  wind. 

The  station  has  not  been  inspected  during  the  year.  Arrangements 
have  been  made  to  have  the  station-building  strengthened  before  the 
winter-storms  set  in  again. 

Mr.  Walter  Aiken,  of  the  Mount  Washington  Railway  Company,  and 
Mr.  B.  W.  Kilburn,  of  Littleton,  N.  H.,  have,  during  the  year,  extended 
many  courtesies  to  the  men  on  station,  and  to  the  Central  Office,  in  con- 
nection with  the  station-worl^ 

NASHVILLE,  TENNESSEE. 

[Official  number^  63.] 

Latitude 36°  11' 

Longitude 86^  53' 

Mean  barometer  for  the  year  ending  June  30,  1876 30.033 

Mean  temperature  for  the  year  ending  June  30,  1876 •• 60^.7 

Amount  oi  rain-fall  for  the  year  ending  June  30,  1876 51.10  inches. 

Sergeant  A.  0.  Ford  remains  in  charge  of  station  and  has  two  assist- 
ants, of  whom  one  is  a  printer.  One  assistant  was  relieved  during  the 
year  for  discharge,  being  the  only  change  made  in  the  working-force. 
Ninety-nine  post-offices  have  been  regularly  supplied  with  the  farmers' 
bulletins.  No  change  has  been  made  in  the  location  of  the  office,  nor 
has  the  station  been  inspected  since  the  date  of  last  report. 

The  following  extracts  are  made  from  the  semi  annual  report  of  the 
sergeant : 

«  »  «  «  «  #  4» 

During  the  continuance  of  the  high  water  in  the  Mississippi  River  and  its  tributa- 
ries, in  July,  thousands  of  acres  of  growing  crops,  and  especially  cotton,  were  threat- 
ened with  destruction.  The  sergeant  has  no  recollection  of  any  such  manifestation  of 
interest  in  the  reports  of  the  service  as  was  displayed  in  this  city  during  the  floods. 
Every  report  of  the  ofiSce  was  eagerly  sought,  but,  niost  of  all,  the  river-report.8. 
Planters,  brokers,  merchants,  engineers,  shippers,  and  others,  whom  iuterest  or  curi- 
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• 

osity  woald  prompt  to  learn  the  staf^e  of  the  water  in  the  swollen  rivers,  congregated 
each  cTenini;  at  tne  office,  anxioas  to  see  or  hear  the  reports.  One  instance  is  related 
by  William  Woodfalk,  of  this  city,  where  he,  in  common  with  other  cotton-planters, 
was  directly  benefited  by  the  river-reports  of  the  service.  They  were  warned  by  the 
reports  of  the  approaching  high  water,  and  strengthened  the  levees  which  protected 
their  crops,  and  tbns  saved  what  would  have  otherwise  been  destroyed. 

The  officials  of  the  post-office  have  continued  to  offer  every  facility  in  hasteuing  the 
delivery  of  the  bnlletius. 

The  most  marked  interest  has  been  taken  by  the  scientific  institntions  of  the  city ; 
one  school  visited  the  office  in  a  body  during  the  winter.  The  sergeant  has  been,  dur- 
ing the  past  two  months,  making  observations  of  the  aniouiit  of  ozone  in  the  air  by 
means  of  test-paper  and  a  scale  prepared  by  himself.  Thene  observations  have  at- 
tracted some  attention  from  scientific  men,  and  the  board  nf  health  of  the  city  has 
formally,  by  resolution,  requested  of  the  Chief  Signal-Officer  their  continuance  perr 
manently. 

High  water  in  tbe  river,  at  this  point,  occurred  January  29,  1876, 
and  low  water  September  13, 1875,  when  the  gauge  readings  were  34  feet 
and  6  inches  and  1  foot  and  6  inches,  respectively. 

NUMBER  OP  STATION  PUBLICATIONS. 

Farmers*  bulletins  issned  during  the  year  ending  June  30,  1876 35, 364 

Balletins  issued  during  the  year  ending  June  30, 1876 6, 959 

Local  reports  issued  during  the  year  ending  June  30, 1876 394 

Forms  15  (manifold)  issued  during  the  year  ending  June  30,  1876 792 

Forms  22  issued  during  the  year  ending  June  30,  1876 196 

Forms  26  issutd  during  the  year  ending  June  30, 1876 3, 374 

Total 47.079 

XEW  HAVEN,  CONNECTICUT. 
[Official  number^  90.] 

latitude 41°  17' 

Longitude 72^  57' 

Mean  barometer  for  the  year  ending  June  30,  1876 30.024 

Mean  temperature  for  the  year  ending  June  30,  1876 00°.  8 

Amount  of  rain-fall  for  the  year  ending  June  30, 1876  52. 60  inches. 

Sergeant  M.  F.  Tighe  remains  in  charge,  and  has  discharged  the 
station  duties  without  assistance  and  in  a  prompt  and  satisfactory 
manner. 

Forty-six  cautionary  signals  have  been  displayed,  of  which  number 
eighteen  are  reported  as  fully  justified,  three  as  partly  justified,  and 
twenty-five  as  not  justified,  at  the  station. 

The  sergeant  makes  the  following  remarks  in  reference  to  some  of 
these  displays : 

October  6  and  7,  1875. — Threatening  weather ;  not  a  vessel  could  be  seen  outside  the 
light-house ;  forty  vessels  were  counted  between  the  light-house  and  signal-station  ; 
the  night  was  dark  and  threatening. 

October  16  and  17, 1875. — ^The  storm  was  very  severe  on  the  sound ;  all  vessels  re- 
mained in  port  during  the  display,  and  other  vessels  came  in  for  shelter. 

October  26  to  28,  1875. — The  harbor  was  full  of  vessels,  but  none  went  out ;  on  the 
morning  of  the  27th  two  tugs,  with  large  tows,  left  the  harbor,  but  were  soon  compelled 
to  return ;  one  with  the  loss  of  her  tow,  and  was  in  great  danger  herself.  The  atten- 
tion of  both  these  captains  was  balled  to  the  signal,  but  they  did  not  heed  it.  The 
warning  is  supposed  to  have  been  the  means  of  saving  life  and  property,  as  tbe  gale  on 
tbe  sound  is  reported  as  fearful. 

October  30  to  November  1, 1875. — At  7.30  p.  m.  of  the  30lh,  the  harbor  was  full  of  ves- 
sels—coasting and  fishing  vessels  of  every  description— and  their  lights  resembled  a 
city  after  night-fall.    None  could  bo  seen  outside  the  li^ht-house. 

December  6, 1875. — Signal  not  hoisted,  as  the  blocks  and  lialliards  wero  covered  with 
sleet.    Notice  of  order  given  through  the  press. 
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December  13  and  14, 1875. — The  Elm  City  driven  ashore  in  the  harbor  on  her  retam- 
tri  p  from  New  York ;  several  vessels  put  into  the  harbor  for  refuge. 

December  24  and  25, 1875. — Dense  fog  and  heavy  snow.  The  steamer  ftx^m  New  York, 
dae  here  at  7.45  p.  m.,  was  four  hours  late,  having  encountered  heavy  weather  on  the. 
sound. 

February  14  to  16, 1876. — The  dock  superintendent  reports  that  no  boats  left  the  har- 
bor, except  the  regular  steamers,  and  they  were  very  much  delayed  ;  also,  that  the 
signal  was  watched  all  day  by  captains  of  schooners  which  put  into  the  harbor  for 
safety.    Several  minor  disasters  reported. 

March  16  tq  18, 1876. — The  signal  was  of  great  benefit  to  shippers  and  builders.  The 
storm  was  a  combination  of  all  kinds  of  weather — rain,  hail,  and  snow.  On  the  morn- 
ing of  the  I7th  the  third  signal-flag  had  to  be  brought  into  requisition,  the  others  hav- 
ing been  cut  to  pieces  by  the  sleet.  A  dense  fog  prevailed  yesterday  morning,  which 
made  coasters  glad  they  did  not  leave  the  harbor. 

March  20  to  22, 1876. — This  was  one  of  the  most  severe  storms  of  the  season,  accom- 
panied by  heavy  snow  and  rain.  Over  fifty  coasters  took  refuge  iu  the  harbor  on  the 
evening  6f  the  20th,  and  remained  all  day  of  the  2l8t,  with  one  or  two  exceptions.    The 

dock  superintendent  say^  the  warning  saved  them  hundreds  of  dollars. 

«    .  «  «  .      •  «  «  « 

Very  many  cautionary  signals  ordered  for  this  station,  and  reported  not  Justified, 
were  justified  by  the  high  winds  and  rough  weather  reported  from  the  sound  within 
a  radius  of  100  miles. 

The  station  has  not  been  inspected  since  the  date  of  last  report,  nor 
has  any  change  been  made  in  the  location  of  office. 

Telegraphic  reports  are  not  received  here,  but  a  copy  of  the  midnight 
bulletin,  issaed  at  the  New  li!ork  station,  has  been  received,  and  fur- 
nished regularly  to  the  afternoon  papex  for  publication. 

NEW  LONDON,  CONNECTICUT. 

[Official  number  J 14.  | 

Latitude 41°  22' 

Longitude 729    9' 

Mean  barometer  for  the  year  ending  June  30, 1876 30.027 

Mean  temperature  for  the  year  ending  June  30, 1876 49^.8 

Amount  of  rain-fall  for  the  year  endiug  June  30, 1867 46. 65  inches 

Sergeant  George  H.  Crane  continues  in  charge,  and  has  one  assistant. 
Two  assistants  have  been  relieved  during  the  year,  one  for  discharge 
and  the  other  transferred  to  duty  elsewhere.  No  change  has  been 
made  in  the  location  of  office,  nor  has  the  station  been  inspected  since 
the  date  of  last  report. 

Forty-eight  cautionary  signals  have  been  displayed,  of  which  number 
thirty  are  reported  as  justified,  and  eighteen  as  not  justified,  at  the  sta- 
tion. The  following  remarks  are  made  by  the  sergeant  in  reference  to 
some  of  these  displays : 

August  2  and  3, 1875. — Very  heavy  sea  outside.    Signal  observed  by  all  sailing-vessels. 

Sevteniber  10  and  11, 1875. — Signal  well  observed  by  all  sailing-vessels ;  thirty  remain- 
ing in  port  for  shelter. 

October  6  and  7, 1875. — Fully  one  hundred  vessels  put  into  port  for  shelter  after  the 
signal  was  raised,  and  remained  until  it  wasiowered.    No  disasters  have  been  reported. 

October  15, 16, 17,  and  18, 1875.— About  twenty  sailing-vessels  put  into  port  for  shelter. 
The  steamer  City  of  Norwich  left  port  on  the  evening  of  16th,  and  when  only  ten  miles 
out,  shipped  a  sea,  which  stove  iu  her  side  and  obliged  her  to  return  to  harbor. 

October  26  to  28, 1875. — All  sailing-vessels  and  the  freight-steamers  remained  in  port. 
Abont  forty  sail  put  into  port  for  shelter. 

October  30  to  November  1, 1875. — Storm  very  severe,  and  accompanied  by  a  heavy  fall 
of  rain,  which  finally  turned  to  snow.  All  sailing-vessels  remained  in  harbor,  and  a 
large  number  came  in  for  shelter. 

November  10  and  11,  1875. — No  casualties  in  this  vicinity.  Twenty  sailing-vessels 
remained  in  port. 

November  26  and  27, 1875. — All  sailing-vessels  remained  in  port,  and  a  few  put  in 
after  signal  was  hoisted.    No  disasters  heard  of. 

November  29  and  30, 1875. — No  disa^t^r  heard  of.  A  large  number  of  sailing-vessels 
took  refuge  in  the  harbor. 
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December  13  and  14, 1875. — Forty  sail-vessels  and  three  steamers  remained  in  port  for 
shelter.  Steamer  City  of  Norwich  pat  out,  hut  had  to  return  on  account  of  the  heavy 
sea  running. 

February  1  to  3, 1876. — ^All  vessels  remained  in  port.  Two  schooners  were  driven 
ashore  at  Stonington  Harbor,  and  one  three-masted  schooner  near  Watch  Hill.  From 
all  quarters  ashore  come  reports  of  trees,  fences,  and  chimneys  having  been  blown 
down.    The  lowest  tide  known  for  years.    No  disasters  of  vessels  reported  as  yet. 

JMruartf  14  to  16, 1876. — Storm  very  severe.  The  vessels  in  the  harbor  dragged  an- 
chors, and  one  broke  from  her  moorings.  No  damage  done.  Fifteen  vessels  put  into- 
port  for  shelter.    All  sailing-vessels  and  steamers  remained  in  port. 

March  20  to  22, 1876.— All  sailing-vessels  and  steamers  remained  in  port.  Numerous 
minor  accidents  occurred.  One  fishing-sloop  was  beached  at  Niantic.  Three  mud- 
scows  broke  from  a  tow  and  went  ashore  at  Fisher's  Island. 

March  24  to  27,  1876.— Several  sailing-vessels  and  one  steamer  put  into  port  for 
shelter.  The  steamer  City  of  Lawrence  remained  in  harbor  six  hours  on  account  of 
signal. 

April  4  and  5, 1876. — Numerous  minor  disasters.  Two  steamers  and  fifteen  schooners 
pot  into  this  harbor  for  safety. 

April  7  and  8,  1876. — No  disasters  heard  of.  Thirty  schooners  ran  into  this  port  for 
safety. 

May  12  and  13, 1876. — One  barge  and  fifteen  schooners  put  into  port  for  shelter.  No 
accidents  reported.  ^ 

NUMBER  OF  STATION  PUBLICATIONS. 

Bnlletins  issued  dnriug  the  year  ending  June  30, 1876 4,632 

Forms  15  (manifold)  issued  during  the  year  ending  June  30,  1876 , 1, 566 

Forms  22  (manifold)  issued  during  the  year  ending  June  30, 1876 36 

Total 6,224 

NEW  oiilea:ns,  Louisiana. 

\  Official  number^  47.] 

Latitude 29^58' 

Longitude 90°   7' 

Mean  barometer  for  the  year  ending  June  30,  1876 30. 076 

Mean  temperature  for  the  year  ending  June  30, 1876 69^.5 

Amount  of  rain-fall  for  the  year  ending  June  30, 1876 80.76  inches. 

Sergeant  N.  Gorom  continaes  in  charge,  and  has  two  assistants,  one 
of  whom  is  a  printer. 

Forty-two  iK)St-office8  have  been  regularly  supplied  with  the  farmers' 
balletin. 

Nine  caotionary  signals  have  been  displayed,  of  which  number  foar 
are  reported  as  fully  justified,  one  as  partly  justified,  and  four  as  not 
justified,  at  the  station. 

The  sergeant  remarks  as  follows,  in  reference  to  some  of  these  dis- 
plays: 

September  14  to  16, 1875.— Steamers  Margaret  and  Iberia  delayed  their  departures  on 
tccoDDt  of  signal ;  also  steamers  which  would  haTe  left  Brashear  for  Galveston  and 
Brownsville  were  telegraphed  to  delay  departure.  The  steamer  St.  Mary  encountered 
the  storm,  and  lost  her  smoke-stack  and  wheel-house.  The  storm  caused  considerable 
damage  along  the  shore  of  Lake  Pontchar train,  carrying  away  small  houses,  Sco, 
The  warning  was  given  about  twelve  hours  in  advance  of  the  storm. 

March  5  t<^  7,  1876.— No  known  damage.  The  steamer  Oriole,  for  the  lower  coast, 
left  port,  but  was  compelled  to  return  to  the  city,<on  account  of  the  heavy  sea  in  the 
river. 

March  19  and  20, 1876. — Considerable  damage  was  done  to  property  in  the  upper  por- 
tion of  the  city.  During  the  storm  six  coal-barges  and  one  loaded  with  staves  were 
sunk.  Considerable  damage  reported  from  the  cape  and  gulf  ooasts.  No  arrivals  or 
departures  during  the  display.  The  schooner  H.  B.  Miles  snnk  in  the  bayou  Saint 
Jonn,  at  the  lake  end.  Ti^e  iron  steamer  Carondelet  reports  that,  at  9.30  p.  m.  of  the 
19th,  w^hile  lying  at  Bonnet  Carr^  Point,  to  await  the  abatement  of  a  gale,  a  whirl- 
wind struck  her  on  the  starboard  side,  and  lifted  that  side  of  the  texas  cabin  clear  off 
the  deck,  blew  it  over  to  the  other  side  of  the  boat,  and  there  despoiled  it,  a  total  wreck. 
No  persons  injured.  The  storm  reported  to  have  been  very  severe  at  the  different 
watering-places  between  here  and  Mobile,  carrying  away  light-houses,  wharves,  &c. 
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The  following  extracts  are  made  from  the  semi  annual  reports  of  the 
sergeant : 

The  members  of  tbe  cotton  excban^e  are  very  desirons  to  obtain  information  as  to  the 
amonnt  of  rain-fall  daily  tbronghout  tbe  cotton  region. 

Tbe  market  reports  are  governed,  to  a  certain  extent,  by  oar  weatber  reports,  like 
tbe  cotton  exobange  ;  tbe  weatber  map  is  consulted  every  morning  by  nearly  all  tbe 
members.  Rain- fall  also  affecta  tbe  produce  market  similar  to  tbat  of  tbe  cotton.  The 
office  has  been  frec|uently  visited  daring  tbe  spring  by  planters  living  along  tbe  river, 
to  obtain  information  relative  to  tbe  different  bench-marks^  so  as  to  allow  them  more 
readily  to  understand  our  river  reports,  which  they  see  in  the  New  Orleans  papers. 
These  reports  are  getting  to  be  a  great  feature  of  the  Signal  Service,  and  are  watched 
very  closely  daring  periods  of  high  water  by  planters  and  others  living  in  that  part  of 
the  country  liable  to  overflow,  and  now  in  the  Lower  Mississippi  Valley  it  is  nearly  an 
impossibility  for  an  overflow  to  occur  without  the  previous  knowledge  of  the  planters, 
and  who  can  have  their  stocks  and  perishable  articles  removed  to  a  place  of  safety 
several  days  in  advance  of  tbe  flood.  The  number  of  lives  and  amount  of  property 
annually  saved,  from  the  knowledge  derived  from  these  reports,  cannot  be  properly 
estimated. 

The  station  was  inspected  in  May,  1876,  and  found  in  good  condition- 
High  water  at  this  point  occurred  May  13, 1876,  when  the  gauge-read- 
ing was  three  feet  below  bench-mark,  and  low  water  occurred  Novem- 
ber 16, 1875,  when  it  was  fourteen  feet  and  ten  inches  below  bench-mark. 

NUMBER  OF  STATION  PUBLICATIONS. 

Fanners'  bulletins  issued  during  the  year  ending  June  30,  1876 17, 490 

Bulletins  issued  during  tbe  year  ending  June  30, 1876 12,084 

Forms  22  issued  during  the  year  ending  June  30,  1873 66 

Forms  26  issued  during  the  year  ending  June  30, 1876 6,205 

Total 35,845 

NEW  YORK,  NEW  YORK. 
[Official  number  J 15.] 

Latitude 4(P  42'  43" 

Longitude 74^    O'    3'' 

Mean  barometer  for  tbe  year  ending  June  30, 1876 30.001 

Mean  temperature  for  tbe  year  endi  ng  June  30, 1876 •. 51^.0 

Amount  of  rain-fall  for  tbe  year  ending  Jane  30, 1876 53.60  inches. 

Sergeant  F.  M.  M.  Beall  was  transferred  to  duty  elsewhere  September  1, 
1875,  and  sncceeded  by  Sergeant  H.  J.  Penrod,  who  still  remains,  and  per- 
forms his  daties  satisfactorily  and  promptly.  There  are  four  assistants  at 
present  on  daty,  but  it  is  proposed  to  reduce  the  number  by  one  man  at 
an  early  date  in  consequence  of  a  reduction  in  work.  During  the  year 
one  assistant  was  relieved  for  discharge,  three  for  misconduct,  and  two 
transferred  to  duty  elsewhere. 

Forty-nine  cautionary  signals  have  been  displayed,  of  which  number 
twenty-seven  are  reported  as  justified  and  twenty- two  as  not  justified 
at  the  station. 

The  following  remarks  are  made  by  the  sergeant  in  reference  to  some 
of  these  displays: 

OcfoJcr  26  ami  27, 1875. — During  tbe  display  vessels  generally  started,  but  returned 
and  dropped  anchor  until  the  flag  'was  lowered. 

November  10  and  11, 1875. — Vessels  started  out  duriug  the  beginning  of  tbe  storm,  but 
returned  inside  the  bay  and  anchored  for  safety. 

November  23  and  24yl&7b. — A  number  of  vessels  anchored  last  night  inside  Sandy 
Hook  on  account  of  signals  displayed. 

February  1  to  3, 1876. — Vessels  generally  remained  in  port  on  account  of  tbe  signal, 
and  during  tbe  forenoon  several  ship  captains  visited  tbe  office  to  obtain  information. 

February  14  to  16, 1876.— The  gale  caused  considerable  damage  to  unfinished  build- 
ings, &c.    The  barometer  was  the  lowest  ever  recorded  at  New  York. 
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March  28  to  30, 1876. — The  warniDg  gave  ample  time  to  make  preparations  against 
the  most  severe  and  damaging  storm  of  the  season. 

April  8  and  9, 1876. — Th«^  wgnal  was  generally  observed  by  the  shipping,  and  the 
Tribune  says  over  one  bandred  and  fifty  vessels  remained  in  port  on  account  of  the 
signal. 

The  following  extract  is  made  from  Sergeant  Penrod's  last  semiannual 
report : 

On  May  22, 1876,  off  the  coast  of  New  Jjondon,  New  York  contractors  were  construct- 
ing for  the  Government  a  light-house  on  a  rock,  in  a  ver^  dangerous  and  exposed  po- 
sition. The  observer  in  New  York  was  informed  of  this  fact,  and  requested  by  the 
agent  of  the  work  to  notify  them  in  case  a  storm  approached,  as  it  would  be  most 
destructive  to  them,  and  probably  cost  human  lives,  if  they  staid  on  the  rock  during  a 
storm,  especially  in  the  night  time.  At  1.55  p.  m.  of  the  above  date,  at  which  time  the 
cautionary  signal  was  ordered  up,  a  message  was  sent  and  the  workmen  warned  of  the 
approaching  danger. 

Seven  bandred  post  offices  have  been  regularly  supplied  with  farmers' 
bulletins  during  the  year,  and  two  hundred  maps  of  the  midnight  report, 
printed  daily  (except  Sunday)  in  time  for  distribution  by  daylight. 

The  instrumentshelter  and  the  roof  instruments  have  been  removed 
since  last  report  to  another  part  of  the  building,  and  in  making  this 
removal  without  expense  to  the  Government,  the  officers  of  the  Equi- 
table Life  Assurance  Company  displayed  the  same  generous  spirit  that 
has  been  manifested  in  all  their  dealings  with  this  office. 

The  company  has  put  up  in  one  of  the  lower  halls  of  their  building  a 
fine  wall-map  of  the  United  States,  on  which  the  weather  reports  are 
displayed  daily  by  the  standard  symbols. 

The  present  exposure  of  the  cautionary  signals  is  excellent ;  the  day 
signal  is  displayed  at  an  elevation  of  235  feet,  and  the  night  signal  at 
195  feet  above  sealevel,  and  both  are  visible  from  all  parts  of  the 
harbor. 

The  station  was  inspected  in  March,  1876,  and  found  in  excellent 
condition. 

Post-office  officials,  members  of  the  press,  and  of  the  several  commer- 
cial organizations  in  the  city,  have  been  courteous  and  untiring  in  their 
efforts  to  aid  the  service  and  to  promote  its  efficiency. 

NUMBER  OF  STATION  PUBLICATIONS. 

Farmers'  hulletins  issued  during  the  year  ending  June  30, 1876 273, 910 

Bolletins  issued  during  the  year  endi ng  June  30, 1876 10, 836 

Maps  issued  during  the  year  ending  June  30,1876 76,838 

Forms  15  (manifold)  issued  during  the  year  ending  June  30,1876 2,088 

Forms  22  issued  during  the  year  ending  June  30, 1876 403 

Forms  26  issued  during  the  year  ending  June  30, 1876 922 

Total 364,997 

NORFOLK,  VIRGINIA. 

[Official  number,  92.] 

Latitude 36^  51' 

Longitude 76<^  19' 

Mean  barometer  for  the  year  ending  June  30, 1876 30. 074 

Mean  temperature  for  the  year  ending  June  30, 1876 59^.8 

Amount  of  rain-fall  for  the  year  ending  June  30, 1876 47.80  inches. 

Sergeant  E.  W.  McGann  remains  in  charge,  and  has  two  assistants. 
During  the  year  two  assistants  have  been  transferred  to  other  duty,  one 
ordered  in  for  promotion,  and  one  for  discharge.  Forty -one  cautionary 
signals  have  been  ordered,  of  which  number  seventeen  are  reported  as 
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fully  justified,  four  as  partly  justified,  and  twenty  as  not  justified  at  the 
station.  The  sheltered  position  of  this  station  protects  it  from  the  full 
force  of  the  wind,  and  accounts  for  the  large  number  of  non-verified 
signals — most  of  these  being  justified  by  winds  outside. 

The  sergeant  makes  the  following  remarks  in  reference  to  some  of 
these  displays : 

September  18  and  19, 1875. — Warning  very  generally  respected  by  outward-bound 
BaUing-veBHels.    A  schooner,  disabled  during  the  gale,  put  into  this  harbor. 

October  30  and  31, 1875. — No  vessels  left  the  harbor  during  the  display.  The  harbor- 
master and  Captain  Stark,  of  the  Old  Dominion  Steamsliip  Company,  agree  in  pro- 
nouncing the  signal  justified. 

November  23  and  24, 1875. — The  steamer  General  Sedgwick,  bound  for  Florida,  re- 
mained in  port  until  signal  was  lowered. 

November  29  and  30,  1875. — Several  collisions  occurred  in  Hampton  Roads  at  8  p.  m., 
at  which  time  the  wind  was  blowing  a  gale  from  the  N.  N.  £.  The  harbor-master  and 
pilots  state  that  the  signal  was  truly  a  great  success,  and  that  a  severe  gale  prevailed 
m  Hampton  Roads  and  outside  the  capes. 

December  5  and  6, 1875. — ^Yery  large  fleet  of  vessels  in  Hampton  Roads,  waiting  for 
weather  to  moderate. 

February  1  and  2, 1876. — A  large  number  of  trees  and  fences,  also  two  houses  in  course 
of  construction,  were  blown  down.  A  number  of  minor  disasters  in  the  harbor  and 
river,  such  as  dragging  anehors,  drifting  about,  and  colliding  with  other  vessels. 

March  1  to  3, 1876.— ^o  vessels  left  the  port  during  the  display  of  signal. 

March  16  and  17, 1876. — Vessels  bound  out  and  up  the  Chesapeake  remained  in  port. 
Baltimore  steamers  four  hours  late  on  account  of  heavy  gale  on  the  Chesapeake. 

March  20  and  21, 1876. — The  New  York  and  Baltimore  steamers,  together  with  all 
sailing-vessels,  remained  in  port.  Several  vessels  have  put  in  disabled,  having  lost 
sails,  mastfl,  &c.    The  signal  gave  six  hours'  warning  of  the  approach  of  the  storm. 

March  28  and  29, 1876. — The  Baltimore  steamer  was  compelled  to  put  into  Annapolis 
for  shelter.    Very  large  fleet  of  vessels  in  Hampton  Roads  waiting  for  the  gale  to  abate. 

The  repair  section  of  this  station  extends  from  Norfolk  to  the  north 
side  of  Lynn  Haven  Bay,  a  distance  of  twelve  miles. 

The  following  extracts  are  made  from  the  semi-annnal  reports  of  the 
sergeant : 

Wreckers  inform  me  that  previous  to  the  establishing  of  the  Coast  Signal  Line,  not 
one  in  ten  of  the  vessels  which  ran  ashore  were  saved,  while,  since  its  establishment, 
^very  vessel  which  ran  ashore,  with  one  exception,  has  been  gotton  off  and  safely 
towed  into  harbor.  The  class  of  citizens  deriving  the  greatest  amount  of  benefits  from 
the  reports  and  probabilities  issued  from  this  office  are  the  oyster-packers,  truck- 
farmers,  and  sea-captains.  The  interest  manifested  by  the  press  and  citizens  gener- 
ally is  steadily  increasing  the  office  being  consulted  daily  by  numerous  parties  con- 
cerning the  weather. 

The  Station  was  inspected  in  March,  1876,  and  foand  in  good  condi- 
tion. 

The  signal-lamp  is  reported  as  giving  insafficient  light,  and  arrange- 
ments will  be  made  to  pat  ap  an  improved  one  at  an  early  date. 

NUMBER  OF  STATION  PUBLICATIONS. 

Bulletins  issued  during  the  year  ending  June  30, 1876 4,638 

Maps  issued  during  the  year  ending  June  30,  1876 3,723 

Local  reports 1,115 

Forms  15  (manifold)  issued  during  the  year  ending  June  30, 1876 3, 603 

Forms  22  issued  during  the  year  ending  June  30, 1876 51 

Total 13,130 

NORTH  PLATTE,  NEBRASKA. 
[Official  number  J 105.] 

Latitude 41=^      «' 

Longitude 100-"  53' 

Mean  barometer  for  the  year  ending  June  30,  1676 29.508 

Mean  temperature  for  the  year  ending  June  30,  1876 48^     9' 

Amount  ol  rain-fall  for  the  year  ending  June  30,  1876 9.61  inches. 
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Sergeant  J.  B.  Campbell  remained  in  charge  of  station  until  January 
12, 1876,  ^hen  be  was  relived  on  account  of  ill  health,  and  succeeded  by 
Sergeant  E.  Garland. 

There  is  no  assistant  on  duty,  nor  is  one  considered  necessary,  so  long 
as  the  sergeant  is  in  good  health. 

It  became  necessary  to  vacate  the  school-building  June  21, 1876,  and 
the  office  was  on  that  date  removed  to  the  court-house.  The  room  now 
occupied  is  on  the  first  floor,  in  the  southwest  corner  of  the  building, 
and  contains  four  windows.  The  instruments  are  exposed  from  the 
north  window  of  the  dome.  The  anemometer,  wind-vane,  and  rain- 
gauge  are  well  exposed. 

The  station  has  not  been  inspected  during  the  year. 

The  interest  of  the  citizens  in  the  service  is  manifested  by  their  hav- 
ing famished  an  office  rent-free  in  the  school- building,  and  given  up,  at 
some  inconvenience,  a  room  in  the  courthouse. 

NU3IBER  OF  STATION  PUBLICATIONS. 

Balletins  iftsned  during  the  year  ending  June  30,  1876 3,042 

Forms  15  issaed  during  the  year  ending  June  30,  lti76 255 

Forms  22  issued  during  the  year  ending  June  30,  1676 52 

Total 3,349 

NEWPORT,  RHODE  ISLAND. 
[Official  mimberj  130.] 

Latitode * 4P  29' 

Longitude 7P  19' 

The  station  was  established  ia  July,  1875,  with  Sergeant  L.  H.  Foster 
in  charge,  who  began  making  observations  on  the  morning  of  August 
Ist,  and  has  continued  them  regularly  since  that  date. 

The  office  was  located  for  the  first  month  in  the  exchange  building, 
when  it  was  removed  to  the  custom-house,  where  it  still  remains.  The 
instrument-shelter  is  of  single  lattice- work,  built  from  a  north  window 
of  the  building,  and  the  exposure  of  instruments  is  reported  good.  Tel- 
egraphic reports  are  not  sent  to  or  from  this  station,  as  it  was  established 
mainly  for  the  display  of  cautionary  signals. 

Forty-six  cautionary  signals  have  been  displaye<l,  of  which  number 
twenty-nine  are  reported  as  justified,  and  seventeen  not  justified,  at 
the  Btatiou. 

The  sergeant  makes  the  following  remarks  in  reference  to  some  of 
these  displays : 

September  10, 1875. — The  following  is  an  extract  from  the  Newport  Mercury  :  *•  This 
ia  the  first  signal  displayed  at  this  statiou,  and  the  almost  tempest  which  made  its 
appearance  some  four  hours  after  fully  proved  the  correctness  of  *  Old  Probabilities' ' 
calculations.  Capt.  W.  W.  Sherwood,  of  the  steamer  Narragansett,  having  in  tow  a 
rnunber  of  barges,  reported  to  the  sergeant  that  he  would  not  leave  the  harbor  while 
the  sigDal  was  flying.  Very  dangerous  weather  off  Brentpn  Reef.  Have  been  oon- 
gratoUted  by  many  citizens  on  the  success  of  the  first  signal  displayed.^' 

October  6  and  7,  1875. — Reported  to  have  the  most  severe  storm  on  the  cost  for  six 
yean.  Steamer  Bristol,  from  New  York  to  Fall  River,  was  delayed;  had  paddle-box 
amashed.  The  signal  was  taken  advantage  of  by  all  vessels  in  harbor,  and  by  such  as 
saw  the  signal  when  passing. 

October  15  and  17, 1&75. — Several  vessels  'took  warning  from  the  signal,  and  the  bark 
Greyhound  put  into  port  for  shelter.  Some  damage  was  done  in  the  city  ;  the  exact 
AQioQDt  con  Id  not  be  learned.  Nothing  left  port  from  hoisting  until  after  the  signal 
wa«  lowered. 

October  26  to  28,  1875. — A  large  fleet  of  fishermen  started  out  on  the  a.  m.  of  the  27th, 
l>Qt  weiDg  the  signal  put  back  to  the  harbor.    On  sight  of  the  signal  several  passing 
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vessels  put  into  port  and  remained  until  it  was  lowered.  Several  vessels  sastained 
more  or  less  damage.    The  display  was  considered  of  great  benefit.'' 

October  30  to  November  1, 1875. — Over  one  hundred  vessels  ran  into  harbor  for  refuge. 
The  New  York  steamers  could  not  make  a  landing  Saturday  night. 

Novetnber  10  and  11, 1875. — Several  vessels  avoided  probable  disaster  by  remaining  in 
port.  Steamer  Providence,  for  New  York,  went  out,  but  was  obliged  to  put  back  with 
her  bulwarks  stove  in  and  her  cabin  full  of  water.  Several  vessels  from  Providence 
saw  the  signal  while  passing,  and  put  in  here  for  safety.  The  signal  was  displayed 
six  hours  before  the  gale  set  in. 

November  16  and  17, 187f>'.~Several  vessels  took  warning.  The  signal  was  of  un- 
doubted benefit,  as  it  prevented  several  vessels  from  going  out ;  and  three  barges,  go- 
ing down  the  river,  saw  the  signal  and  put  in  here  for  safety.  Mariners  navigating 
these  waters  give  the  signal  great  attention  and  faith,  and  would  hardly  leave  port 
while  it  is  flying. 

November  23  and  24, 1875. — Three  vessels  took  warning  and  remained  in  port,  but  the 
schooner  Anthony  left  for  Block  Island,  and  lost  both  her  masts. 

December  17  and  Id,  1875. — ^Nothing  loft  port.  Several  vessels  ran  in.  Masters  of 
vessels  in  the  harbor  made  everything  secure  for  storm,  therefore  the  warning  was  ben- 
eficial. 

February  1  to  3, 1876. — ^The  signal  displayed  twelve  hours  before  the  gale  began  ;  it 
blew  with  great  fury  for  fifteen  hours.  Shutters,  signs,  scuttles,  chimneys,  and  every- 
thing loose,  were  blown  away.  The  steam  ferry-boat  and  fort  launch  were  obliged  to 
discontinue  their  trips,  and  business  in  the  city  was  almost  wholly  suspended. 

February  14  to  16, 1876. — ^The  gal©,  it  is  said,  exceeded  anything  since  the  noted  Sep- 
tember gale  several  years  ago.  Everything  movable  was  blown  away.  The  schooner 
Western  Star  left  the  harbor  while  the  signal  was  flying,  and  escaped  being  a  total 
wreck  only  by  a  remarkable  piece  of  good  fortune. 

March  20  to  22, 1876. — Several  disasters  are  reported,  among  others  the  collision  of 
the  steamers  Eolus  and  Old  Colony,  the  only  two  boats  which  tried  to  run  yesterday, 
those  of  the  American  Steamboat  Company  remaining  all  day.  Forty  sailing-vessels 
took  refuge  in  the  harbor,  and  were  influenced  so  to  do  by  the  signal. 

The  Station  has  not  been  inspected  since  its  establishment. 

NEW  RIYER,  NORTH  CAROLINA. 
[Offiical  number  J 138.] 

Latitude 34^  3C' 

Longitude 77°  23' 

This  station  was  opened  as  a  repair  station  May  18, 1876,  by  Corporal  C.  C. 
Corbin,  with  one  assistant.  There  being  no  house  or  bnilding  of  any 
kind  within  some  miles  of  this  point,  the  men  occupied  a  tent,  which 
has  so  far  answered  the  purpose,  but  will  be  found  uncomfortable  and 
inconvenient  when  the  winter  season  sets  in. 

The  repair-section  extends  from  one-half  way  to  Cape  Lookout  to  the 
beach  opposite  Sloop  Point,  a  distance  of  52  miles. 

The  station  is  supplied  with  a  set  of  meteorological  instruments,  and 
observations  are  made  with  as  much  regularity  as  the  other  station- 
duties  will  permit. 

OMAHA,  NEBRASKA. 

[Official  number,  67.] 

Latitude 41°  16' 

Longitude 96°    0' 

Mean  barometer  for  the  year  ending  June  30,  1876 29.93d 

Mean  temperature  for  the  year  ending  June  30,  1876 49°.4 

Amount  of  rain-fall  for  the  year  ending  June  30, 1876 34.61  inches. 

Sergeant  Thomas  Cleary  remains  in  charge  of  station,  and  has 
given  satisfaction.  No  change  of  assistant  has  been  made,  nor  has  the 
station  been  inspected  during  the  year. 

High  water  in  the  Missouri  River  at  this  point  occurred  June  20, 1876, 
when  the  gauge-readings  were  14  feet  10  inches  and  1  foot  10  inches, 
respectively. 
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The  only  reports  received  here  are  those  passing  over  the  Chicago 
and  San  Francisco  circuits,  and  extracts  from  these  are  published  regu- 
larly in  the  morning  newspapers. 

NUMBER  OF  STATION  PUBLICATIONS. 

BalletiDS  issued  dnrini;  year  ending  June  30,  1876 5,605 

Forms  22  issued  during  year  ending  June  30,  1876 50 

Total 5,655 

OSWEGO,  NEW  YORK. 
[Official  number  J  31.1 

Latitude 43°  28'  32" 

Longitude 76^  35'    5" 

Mean  barometer  for  the  year  ending  June  30,  1876 29.996 

Mean  temperature  for  the  year  ending  June  30, 1876 46^.7 

Amount  of  rain-fall  for  the  year  ending  June  30,  1876 36.67  inches. 

Sergeant  B.  F.  Hongh  remains  in  charge,  having  re-enlisted  in  Angust, 
1875.  During  his  absence  for  this  purpose,  Sergeant  E.  F.  Brady  super- 
vised the  station-duty. 

One  assistant  was  ordered  in  for  promotion  November  8,  1875,  since 
which  date  the  present  one  has  been  on  duty. 

Thirty-one  cautionary  signals  have  been  displayed,  of  which  number 
ten  are  reported  as  justified,  and  twenty-one  not  justified,  at  the  station. 

The  following  remarks  are  make  by  the  sergeant  in  reference  to  some 
of  these  displays : 

September  10, 1875. — Many  vessels  remained  in  port  during  display,  and  the  office- 
reports,  &c,j  resorted  to  by  parties  interested. 

September  20  and  21, 1875. — No  injury  resulting  from  display  ;  vessels  were  benefited, 
remaining  in  port  on  account  of  heavy  sea  and  unfavorable  winds. 

S^temiter  29  and  30, 1875. — Vessels  that  were  ready  to  leave  port  were  detained  by 
the  warning,  and  several  captains  expressed  themselves  as  being  thankful  for  not  be- 
ing caught  out  in  the  high  seas  that  such  brisk  westerly  winds  cause. 

Odoba"  17  and  18, 1875. — Several  vessels  left  port  during  the  display  of  the  signal, 
but  were  compelled  to  return  on  account  of  the  heavy  sea  they  encountered. 

October  26  (o  28, 1875. — Several  vessels  left  port  during  the  display  of  signal,  one  of 
which  was  compelled  to  return  with  her  rigging  considerably  damaged.  Others  re- 
mained in,  and  left  with  a  fair  wind  and  low  sea. 

Xovemb^  29, 1875. — Captains  and  owners  of  vessels  constantly  visited  the  office,  post- 
ing themselves  in  regard  to  the  winds  on  the  lakes,  &c.  The  schooner  Jenkins  was 
probably  lost  in  this  gale,  with  all  on  board — eight  men  and  one  woman. 

The  station  was  inspected  in  June,  1875,  and  found  in  excellent  con- 
dition. 

The  midnight  probabilities  continue  to  be  sent  daily  along  the  line  of 
the  Lake  Shore  Eailroad  as  far  as  Charlotte  without  expense  to  the 
United  States,  and  are  bulletined  at  the  different  stations  for  the  use  of 
the  farming  community. 

Navigation  is  reported  by  the  sergeant  to  have  closed  at  this  port 
December,  1875. 

The  first  arrivals,  spring  of  1876,  were  schooners  Great  Western,  Eliza 
White,  and  Mary  Ann  Leyden,  April  6,  all  laden  with  barley ;  and  the 
Blazing  Star,  cargo  wheat. 

NUMBER  OF  STATION  PUBLICATIONS. 

Bulletins  issued  daring  the  year  ending  Jane  30, 1876 7, 391 

Maps  issued  daring  the  year  ending  June  30, 1876 3,  li>7 

Local  reports  issued  during  the  year  ending  June  30, 1876 1, 117 

Forms  15  (manifold)  issued  during  the  year  ending  June  30, 1876 3,242 

Forms  22  (manifold)  issued  during  the  year  ending  June  30, 1876 49 

Total * 14,996 
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PECK'S  BEACH,  NEW  JERSEY. 
{Official  number^  117.] 

Latitude 39^  11' 

Longitude 74^  41' 

Sergeant  J.  O.  Barnes  and  the  assistant  on  duty  at  date  of  last  re- 
port remained  until  the  station  was  discontinued,  February  23,  1876, 
Previous  to  this  date  thirty-four  cautionary  signals  had  been  displayed, 
of  which  number  twenty-eight  were  reported  as  justified,  and  six  not 
justified,  at  the  station. 

The  isolated  position  of  the  station  rendered  it  impracticable  for  the 
sergeant  to  collect  data  in  reference  to  the  results  of  their  displays. 

PEMBINA,  DAKOTA  TERRITORY. 

I  Official  ninnher^  63.J 

Latitude 49^  0' 

Longitude 97^  5' 

Mean  barometer  for  the  year  eudiug  June  30,1876 29.972 

Mean  temperature  for  the  year  ending  June  30, 1876 32^.  4 

Amount  of  rain-fall  for  the  year  ending  June  30, 1876 19. 50  inches. 

Sergeant  Charles  Dill  remains  in  charge,  and  has  performed  all  his 
duties  satisfactorily  and  without  assistance. 

No  change  has  been  made  in  the  location  of  the  office,  nor  has  the 
station  been  inspected  during  the  year. 

PHILADELPHIA,  PENNSYLVANIA. 

[Official  number  J  17.] 

Latitude .39^  57' 

Longitude • 75°  10' 

Mean  barometer  for  the  year  ending  June  30, 1876 30. 051 

Mean  temperature  for  the  year  ending  June  30, 1876 52^.7 

Amount  of  rain-faU  for  the  year  ending  Jnne  30, 1876 44.93  inches. 

Sergeant  C.  M.  Hobbs  was  transferred,  September  21^  1875,  to  duty 
elsewhere,  and  succeeded  by  Sergeant  F.  M.  M.  Beall,  who  still  remains, 
and  has  given  satisfaction  by  his  prompt  and  regular  rendicton  of  all 
reports.  There  are  five  assistants  on  duty,  of  whom  two  are  printers. 
A  reduction  of  work  and  in  the  number  of  men  employed  is  proposed 
at  an  early  date.  One  man  has  been  relieved  during  the  year  for  pro- 
motion and  three  for  misconduct.  Eight  hundred  post-offices  have  been 
regularly  supplied  with  the  farmers'  bulletin,  and  one  hundred  and 
sixty  maps  issued  daily,  with  the  exception  of  Sundays.  The  telegraphic 
work  of  this  station  requires  the  constant  services  of  one  man  to  keep 
up  communication  with  the  Central  Office  and  the  stations  on  the  sea- 
coast  line. 

The  station  was  inspected  in  March,  187G,  and  found  in  good  condi- 
tion. • 

The  following  extracts  are  made  from  the  semiannual  report  of  the 
sergeant : 

From  many  careful  inquiries  among  actual  business  men,  whose  operations  are  liable 
to  be  affected  by  atmospheric  changes,  there  has  been  found,  with  a  few  exceptions, 
not  a  doubtful  or  wavering  opinion  prevailing,  but  a  steady  reliance  upon  our  efforts 
and  forecasts.  A  few  instances  may  be  cited  as  to  the  style  of  beneficial  results.  A 
Mr.  Raskins,  an  oyster-dealer,  says  by  carefully  notiug  the  approach  of  the  low  ther- 
mal waves  he  regulates  his  supplies  on  baud ;  and,  in  oue  instance  of  last  winter,  he 
cleared  $700  during  a  freeze  by  laying  in  a  large  stock,  from  anticipating  the  low 
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ti'iDperaturo  by  coDsoltine  oar  reports.  Mr.  Peterson,  a  well-knowD  chemist  here, 
sUtes  be  bad  experieDced  mach  trouble  with  his  apparatus  from  snddeu  chauges  of 
temperature,  but,  since  using  our  reports,  no  such  trouble  has  occurred. 

Notwithstanding  the  great  draft  upon  their  columns  by  the  current  exposition  news, 
the  city  press  have,  without  exception,  uniformly  published  the  several  weather  re- 
ports as  heretofore. 

•  •  «  «  «  «  # 

The  members  of  the  Commercial  Exchange  take  a  deep  interest  in  the  reports,  and 
s  large  portion  of  the  members  keep  themselves  intelligently  posted  upon  the  current 
weather.  It  is  found  the  condition  of  the  temperature  is  very  important  in  ordering 
or  shipping  large  quantities  of  grain,  especially  if  the  grain  is  of  a  new  crop.  It  was 
discovered  that  the  several  ice-companies  in  this  vicinity  made  very  valuable  use  of 
oar  reports  in  making  their  calculations  during  their  harvesting  season. 

This  station  is  indebted  to  Mr.  Thomas  C.  Hand,  chairman  meteorological  commit- 
tee, for  many  favors  in  facilitating  our  official  intercourse  with  the  public. 

It  is  gratifying  to  state  the  uniform  courtesy  and  valuable  assistance  that  has  been 
received  from  the  post-office  authorities,  which  is  found  to  be  very  valuable  in  connec- 
tion with  the  farmers'  bulletin  publication.  The  Maritime  Exchange  warmly.  advo« 
eates  a  cautionary -signal  station  on  the  Delaware  Breakwater,  deeming  its  location 
there  of  more  impoi-tauce  to  vessels  than  at  Cape  May. 

NUMBER  OF  STATION  PUBLICATIONS. 

Fanner's  bulletins  issued  daring  the  year  ending  June  30, 1876 252,920 

Balleti US  issued  during  the  year  ending  June  30,1876 8,524 

Maps  issued  during  the  year  ending  June  30, 1876 56,869 

Local  reports  issued  during  the  year  ending  June  30,  1876 2, 068 

Forms  15  (manifold)  issued  during  the  year  ending  June  30,  1876 5,  .^53 

Forms  22  issued  during  the  year  ending  June  30,  1876 366 

Total 326,300 

PIKE'S  PEAK,  COLORADO  TERRITORY. 

[Official  number,  99.] 

Utitude 38^  48' 

Longitude 104<3  59^ 

Mean  barometer  for  the  year  ending  June  30, 1876 29.960 

Mean  t«5mperature  for  the  year  ending  June  30,  1876 19°.  0 

Amount  of  rain-fall  for  the  year  ending  June  30, 1876 29. 89  inches. 

Sergeant  J.  V,  Brown  was  transferred  to  other  duty  December  30, 
1875,  and  succeeded  by  Sergeant  C.  M.  Hobbs,  who  remains  and  is  in 
charge  of  both  summit  and  base  stations.  There  is  one  assistant  on 
duty  at  the  summit  and  one  at  the  base,  who  exchange  stations  monthly 
for  the  better  preservation  of  their  health.  Three  men  have  been  trans- 
ferred to  duty  elsewhere  during  the  year.  The  health  of  the  men  has 
been  generally  good.  The  telegraph-line  has  worked  fairly  throughout 
the  entire  year.  The  wind-record  has  been  nearly  continuous,  only  two 
breaks  having  occurred,  when  the  cups  of  the  anemometer  were  blown 
away. 

The  building  will  be  put  in  thorough  repair  before  another  winter  sets 
in.  The  number  of  visitors  to  the  stations  has  been  greater  than  dur- 
ing the  previous  year. 

The  following  extracts  are  made  from  the  reports  of  the  sergeant : 

The  regular  change  of  assistants  from  summit  to  base  is  an  agreeable  break  in  the 
monotony  of  a  lengthv,  uninterrupted  stay  at  the  former  place,  which,  at  times,  be- 
comes almost  unbearable  to  them,  and  at  the  same  time  they  are  not  subjected  to  a 
continued  exposure  to  the  hardships  of  the  peak  and  the  climatic  influences  of  the 
elevation. 

During  hail-storms,  which  are  very  ft'equent  in  summer,  electricity  is  always  very 
strong,  but  increases  and  decreases  in  amount  with  the  severity  of  the  storm  or  hail- 
£a1I.    I  remained  on  the  roof  of  the  building  during  the  passage  of  the  greater  por- 
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lion  of  one  of  the  heaviest.  The  hail-cload  was  not  more  than  75  feet  thick,  the  lower 
portion  of  which  rested  on  the  surface  of  the  peak.  There  was  bat  one  current  and 
no  revolving  motion  in  the  cloud. 

May  13, 1876.— Heavy  masses  of  cnmulus  clouds  hung  around  the  peak  in  the  early 
afternoon,  and  snow  began  at  1.55  p.  m.  At  3  p.  m.,  loud  thunder  was  heard,  and 
flashes  of  light  leaped  out  from  the  instruments.  At  the  same  time  began  the  most 
violent  storm  which  has  prevailed  on  the  peak  this  winter,  in  the  midst  of  which  I 
arrived  on  the  summit  with  0*Keefe,  a  Mr.  Yates,  an  invalid  from  the  springs,  both 
the  mules,  and  a  horse.  We  left  the  lake  this  morning  at  8  a.  m.,  and  I  spent  all  the 
morning  and  the  afternoon,  until  3  o'clock,  fixing  the  line ;  and  just  as  I  had  concluded 
to  suspend  operations  on  it  for  the  day  some  heavy,  dark  clouds  that  had  been  hanging 
over  South  Peak  all  of  the  afternoon  moved  overhead,  and  peal  after  peal  of  thunder 
souuded  almost  at  our  sides  and  awoke  the  echoes  in  the  mountains  and  valleys  around 
and  below  us.  At  the  same  time  snow  began  to  fall  aud  the  wind  to  increase  in  vio- 
lence, but  I  had  seen  too  much  bad  weather  on  the  peak  to  be  turned  back  by  thit. 
When  we  began  the  last  mile,  which  is  the  worst  of  the  trail,  it  was  impossible  to  face 
the  wind  with  open  eyes,  and  for  the  last  half  a  mile  it  was  by  far  the  most  severe 
storm  that  either  I,  Green  well,  or  O'Keefe,  who  has  spent  two  months  here,  have  ever 
seen. 

O'Keefe  fell  far  behind,  and  was  lost  to  sight  long  before  I  suspected  what  a  nest 
of  trouble  we  were  getting  into.  After  we  reached  the  crater  we  could  not  see  tive  feet 
ahead  of  us  at  times,  and  I  am  not  exaggerating  in  the  least,  and  an  eighth  of  a  mile 
from  the  station  I  was  completely  lose,  aud  had  to  abaLdon  myself  to  the  instincts 
of  Balaam,  trusting  that  she  would  follow  the  hidden  trail ;  but  she  finally  went  wrong, 
and,  with  Yates,  myself,  and  the  horse,  was  completely  buried  in  the  snow.  We  scram- 
bled out,  however,  with  the  animals  at  times  sinking  to  their  backs,  until  we  came 
across  the  telegraph-line,  and  I  knew  which  way  to  go.  Looking  at  Yates,  I  saw  that 
he  could  not  survive  such  a  storm  much  longer,  so  I  took  his  horse  and  told  him  to  fol- 
low the  line  to  the  house  as  quickly  as  possible  and  send  Greeuwell  out  to  my  assist- 
ance. After  he  left  me  I  tied  Balaam  to  a  telegraph-pole  and  started  forward  with  the 
horse.  The  wind  was  blowing  forty-six  miles  per  hour  at  the  time,  driving  the  little 
pellets  of  snow  like  bullets,  and  time  and  again  I  thought  I  would  have  to  abandon 
the  animals  to  their  fate,  eveu  when  I  knew  I  was  not  more  than  two  hundred  feet 
from  the  house ;  but  I  was  determined  to  keep  by  them  as  long  as  possible.  ALure  than 
once  the  animal  fell  on  the  rocks  underneath  the  snow,  cutting  her  legs  in  a 
fearful  manner,  and  it  would  be  impossible  to  get  her  started  again.  Finally,  above 
the  noise  of  the  storm  I  heard  Green  well  call ;  and  when  he  came  out  of  the  darkness, 
a  short  distance  in  front,  I  gave  him  the  horse  and  went  back  for  Balaam,  whom  I 
found  braced  up  against  the  driving  wind,  like  the  old  soldier  that  she  is. 

I  urged  her  forward  foot  by  foot,  and  finally  housed  her  in  the  woodshed,  where 
Greeuwell  had  arrived  with  the  horse.  I  sent  him  out  at  once  to  look  for  O'Keefe,  aud 
then  began  to  look  to  myself  and  visitor.  From  the  tops  of  our  heads  to  the  soles  of 
our  boots  there  was  not  a  single  square  inch  of  surface  that  had  been  exposed,  even  to 
our  faces,  that  was  not  covered  with  solid  ice  a  quarter  of  an  inch  thick,  and  when 
Greeuwell  and  O'Keefe  arrived,  in  fifteen  or  twenty  minutes,  with  "  Kit,"  they  were  in 
the  same  condition ;  animals  as  well  as  men  were  walking  pillars  of  ice  and  snow. 
Terrible  as  was  the  experience  to  us  residenters,  it  was  doubly  so  to  Mr.  Yates,  who  had 
never  in  his  life  seen  anything  even  suggestive  of  it,  and  who  honestly  believed  that 
his  last  hour  had  come. 

Had  we  lost  both  the  mules  and  the  horse  and  saved  only  ourselves,  we  would  have 
considered  ourselves  fortunate;  but  with  all  the  animals  in  good  quarters,  we  could 
look  back  to  the  terrible  ordeal  through  which  we  had  passed  only  with  thankful 
hearts. 

When  I  left  the  statiou  the  first  of  the  mouth  almost  all  the  snow  had  diiiappeared 
from  the  peak ;  but  there  is  now  as  much  or  more  than  there  has  been  at  any  time 
during  the  past  winter,  and  if  the  weather  had  been  fair,  so  that  I  could  have  seen  the 
present  appearance  of  the  summit,  I  would  have  returned  to  the  lake  without  making  a 
single  attempt  at  finishing  the  ascent. 

The  station  has  uot  been  inspected  since  date  of  last  report. 

PITTSBURGH,  PENNSYLVANIA. 

{Official  number,  41. | 

Latitude 40^  32' 

Longitude eO^    2' 

Mean  barometer  for  the  year  ending  June  30, 1876 29.995 

Mean  temperature  for  the  year  eudiug  June  30, 1876 52^.6 

Amount  tf  laiu-fall  for  the  year  endiug  June  30, 1976 36.21  inches. 
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Sergeant  George  H.  Robe  was  relieved  July  1,  1875 ;  his  successor, 
Sergeant  L.  A.Welsh,  April  1, 1876,  by  Sergeant  J.  Kabernagle;  and 
the  latter,  June  23,  1876,  by  Sergeant  J.  Mitchell,  who  is  now  in  charge. 

There  are  two  assistants  on  duty,  one  of  whom  is  a  printer.  Three 
men  have  been  transferred,  to  duty  elsewhere  during  the  year;  one 
ordered  in  for  medical  treatment,  and  one  for  misconduct.  The  office 
was  moved  on  April  21, 1876,  to  another  room  in  the  same  building. 

The  station  was  inspected  in  June,  1876,  and  found  in  bad  condition. 
Necessary  instructions  were  given  to  have  it  put  in  better  order,  and  the 
sergeant  in  charge  was  relieved  for  neglect  of  dutj'. 

Three  hundred  and  sixteen  post-offices  have  been  regularly  supplied 
with  the  farmers'  bulletin.  High  water  in  the  Monongahela  at  this 
point  occurred  December  25, 1875,  when  the  gauge-reading  was  16  feet 
9  inches ;  and  low  water  September  10, 1875,  when  it  was  4  inches. 

NUMBER  OF  STATION  PUBLICATIONS. 

Firmers'  bulletins  issoed  duriDg  tbe  year  ending  Jane  30, 1876 108, 578 

Bulletins  issned  during  the  year  ending  June  30, 1876 8,  *246 

Local  reports  issued  daring  tbe  year  ending  Jane  30, 1876 4*26 

Forms  22  issued  during  tbe  year  ending  June  30,1876 194 

Forms  26  issued  daring  tbe  year  ending  June  30, 1876 3,524 

Total 120,968 

PORT  HURON,  MICHIGAN. 

[Official  number  J  103.] 

Latitude 42°  58' 

LoDgitade 82°  29' 

Mean  barometer  for  tbe  year  ending  June  30, 1876 29.969 

Mean  temperature  for  tbe  year  ending  June  30, 1876 45^.3 

Amount  of  rain-fall  for  tbe  year  ending  June  30, 1876 '. 36.51  inches. 

« 

No  change  has  been  made  at  this  station  in  the  working  force,  Ser- 
geant N.  D.  Lane  still  remaining  iu  charge,  with  one  assistant.  Thirty 
cautionary  signals  have  been  ordered,  of  which  number  nineteen  are 
reported  as  justified,  and  eleven  as  not  justified,  at  the  station. 

The  following  remarks  are  made  by  the  sergeant  in  reference  to  some 
of  these  displays : 

August  6  and  7,  1875.— No  damage.  One  steam-barge,  witb  tow,  detained  by  tbe 
signal. 

September  10, 1875. — All  vessels  wbieb  left  port  wbile  signal  was  up  were  driven  back. 
Several  disasters  in  tbis  vicinity. 

September  16  and  17, 1875. — Dangerous  winds  were  very  general  on  tbe  lakes.  All 
Teasels  wbicb  did  not  take  warning  were  driven  back. 

September  27  to  30,  1875. — No  vessels  were  detained  by  tbe  signal,  owing  to  tbe  favor- 
able direction  of  tbe  wind,  but  tbree  or  four  of  tbem  returned  to  port  alter  being  out 
several  bonrs. 

October  17  and  18, 1875. — Order  to  boist  signal  was  delayed  five  bonrs,  in  consequence 
of  tbe  closing  of  the  telegrapb-office.  Vessels  went  out  with  a  fair  wind,  but  were 
struck  by  tbe  storm,  witb  northwest  wind,  and  were  driven  back  to  port,  some  meet- 
ing with  injury. 

Xovember  16  and  17,  1875. — All  vessels  outward-bound  detained  by  tbe  signal. 

The  daily  paper  at  this  station  continues  to  print,  in  tabular  form, 
the  principal  matter  given  in  the  daily  bulletin.  Navigation  closed 
December  5, 1875.  First  vessel  arriving  spring  of  1876  was  steamer 
Evening  Star,  April  6. 

The  station  was  inspected  in  May,  1876,  and  found  in  excellent  con- 
dition.   No  change  has  been  made  iu  location  of  office. 
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NUMBER  .OF  STATION  PUBLICATIONS. 

Balletlns  issued  durinpr  the  year  ending  Jane  30, 1876 2,109 

Local  reports  issued  during  the  year  ending  June  30.  1876 3^ 

Forms  22  issued  during  the  year  ending  June  30, 1876 49 

Total 2,483 

PORTLAND,  MAINE. 

[Official  number  J 12,] 

Latitude 43°  40' 

Longitude 70°  16' 

Mean  barometer  for  the  year  ending  Jane  30,1876 29.987 

Mean  temperature  for  the  year  ending  June  30,  1676 45°.8 

Amount  of  rain-fall  for  the  year  ending  June  30, 1876 37.12  inches. 

Sergeant  W.  T.  Boyd  coDtinues  in  charge  of  the  station,  and  has  one 
assistant.  One  man  has  been  ordered  in  for  promotion,  being  the  only 
change  made  during  the  year. 

Forty-four  cautionary  signals  have  been  ordered,  of  which  number 
twenty  are  reported  as  justified,  and  twenty-four  as  not  justified,  at  the 
station. 

The  sergeant  remarks  as  follows  upon  some  of  these  displays : 

October  15  to  17,  1875.— The  Boston  and  Halifax  steamers  delayed  making  their  usual 
tHps  until  the  signal  was  lowered.  The  New  York  steamer  Franconia,  which  left  New 
York  on  Thursday,  was  caught  in  the  gale  off  Martha's  Vineyard,  and  compelled  to 
put  into  Holmes'  Hole.  All  coasters  and  fishing-craft  came  into  the  bay  on  the  15th 
and  remained  until  the  a.  ra.  of  the  18th. 

October  26  to  28, 1875.— The  warning  was  very  favorably  commented  upon  by  sea- 
faring men.  The  gale  was  severe,  and  considerable  damage  done  in  the  city,  such  as 
blowing  down  chimneys  and  the  like. 

October  30  to  November  1, 1875. — The  timely  warning  caused  all  vessels  outside  the 
bay  to  seek  shelter  in  the  harbor.  All  the  steamers  delayed  making  their  usual  trips 
until  Sunday  morning.  The  gale  was  the  strongest  that  has  occurred  on  the  coast  for 
years.  It  tore  down  signs,  awnings,  and  everything  in  its  way ;  and  in  the  morning 
the  sidewalks  were  strewn  with  them.  A  large  number  of  vessels  in  the  harbor  suf- 
fered more  or  less.    No  serious  disaster  has  yet  been  reported.' 

November  10  and  11, 1875. — Signal  hoisted  one  hour  and  a  half  in  advance  of  com- 
mencement of  the  storm,  and  gave  ample  warning  for  all  to  be  benefited. 

November  26  and  27, 1875. — No  damage  reported.  AU  steamers  delayed  making  their 
usual  trips  until  the  morning  of  the  30th.  Chimneys,  signs,  &c.,  were  blown  down, 
doing  more  or  less  injury. 

December  13  and  14, 1875. — The  New  York,  Boston,  and  Halifax  steamers  remained  in 
port  until  signal  was  lowered.    No  results  shown. 

January  18  to  21, 1876. — ^AU  sailing-vessels  remained  in  harbor,  and  the  steamer  Fran- 
conia  (Maine  Steamship  Company)  delayed  going  out  until  the  midnight  reports  of 
the  20th  were  received.  This  company  regulate  the  movements  of  their  vessels  by  the 
reports  of  the  Signal- Service.    No  damage  other  than  the  blowing  down  of  signs,  &c 

February  1  to  3. — All  vessels  remained  in  port,  and  no  damage  has  been  reported  in 
this  vicinity.  The  signal  was  hoisted  sixteen  hours  in  advance  of  the  storm  and  low- 
ered at  the  proper  time.  It  was  the  most  satisfactory  display  since  station  has  been 
in  charge  or  the  present  sergeant. 

February  14  to  16, 1876. — All  vessels  remained  in  port  during  the  display  of  signal. 
The  storm-flag  was  cut  to  pieces  by  the  sleet  and  blown  away.  Very  many  snow-slides 
occurred  during  the  day,  and  several  persons  were  injured  by  them. 

March  16  to  19. — The  New  York,  Boston,  and  Halifax  steamers  delayed  making  their 
usual  trips  until  the  morning  of  the  18th. 

Ko  change  has  been  made  in  the  location  of  office,  nor  has  the  station 
been  inspected  during  the  year.  The  sergeant  reports  that  close  atten- 
tion is  paid  to  the  signals  by  seafaring  men. 

NUMBER    OF    STATION    PUBLICATIONS. 

Bulletins  issued  during  year  ending  June  30, 1876 4,623 

Forms  15  (manifold)  issued  during  year  ending  June  30,  1876 I,tt82 

Forms  22  issued  during  year  ending  June  30,  1876 91 

Total 6,596 
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PORTLAND,  OREGON. 

[Official  numhefj  74.] 

Lstitmle 4r>o  30' 

Longitude 122o  27'  30" 

Mean  barometer  for  the  year  endinfi;  Jane  30,  18*6 30. 069 

Mean  temperature  for  the  year  ending  June  30.  1876 .')4^.  5 

Amoant  of  rain-fall  for  the  year  eudiug  June  30,  1876 68. 16  inches. 

Serjjeant  J.  E.  Evans  was  discharged  December  11,  1875,  and  suc- 
ceeded on  that  date  by  Sergeant  Henry  Fenton,  who  remains  and  has 
worked  the  station  without  assistance.  No  change  has  been  made  in 
the  location  of  office,  nor  has  the  station  been  inspected  since  the  date 
of  Inst  report.  Tlie  daily  newspapers  of  the  station  continue  to  publish 
tbe  local  reports. 

NUMBER    OF    STATION    PUBLICATIONS. 

liOcal  reports  issued  during  the  year  ending  June  ."^O,  1876 466 

Forms  22  issued  during  ^he  year  ending  Juue  30,  1876 18 

Total 484 

POETSMOUTH,  NORTH  CAROLINA. 

\Official  number^  137.] 

Latitude ,S5c>  2 

Longitude .* 76°  4 

This  is  a  repair  station  on  the  beach  at  the  south  side  of  Ocracoke 
Inlet,  and  was  occupied  April  23,  187G,  hy  Private  T.  Burke,  who 
remained  until  May  20,  when  he  was  transferred  to  duty  on  another 
part  of  the  line,  and  succeeded  by  Private  J.  E.  Hayes,  who  still  remains. 
At  this  date  the  office  has  not  been  connected  with  the  main  line,  which 
is  nearly  a  mile  distant,  but  material  for  making  the  connection  has  neeu 
shipped. 

The  station  is  supplied  with  meteorological  instruments,  but  observa- 
tions cannot  be  taken  regularly,  owing  to  the  frequent  absence  of  the 
observer  in  making  repairs  on  tlie  line. 

The  repair  section  extends  from  the  south  side  of  Hatteras  Inlet  to 
ouehalf  way  to  Cape  Lookout,  a  distance  of  fifty  miles. 

PUNTA  RASSA,  FLORIDA. 
[Official  number^  59.] 

Latitnde 26°  .36' 

Longitude 82°  10' 

Mean  barometer  for  the  year  ending  June  30,  1876 30.107 

Mean  temperature  for  the  year  ending  June  30,  1876.... 74°.  4 

Amount  of  rain-fall  for  the  year  ending  June  30,  1876 39. 00  inches. 

Sergeant  J.  D.  Sumet  was  relieved  upon  the  recommendation  of  the 
inspecting-oflScer  June  16, 1876,  and  succeeded  by  Sergeant  F.  J.  Pabst. 
There  is  no  assistant  allowed  this  station.  No  change  has  been  made  in 
the  location  of  office  during  the  year. 

The  station  was  inspected  in  June,  1876,  and  affairs  found  in  such  con- 
dition as  to  require  the  relief  of  the  sergeant.  The  want  of  plentiful 
drinking-water  is  one  of  the  most  serious  experienced  here  and  the  most 
difficult  to  remedy.  The  health  of  the  men  on  duty  during  the  year  has 
been  generally  good. 
5  s 
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ROCHESTER,  NEW  YORK. 

[Official  number  J  32.] 

Latitnde i:^    fi' 

Lon/^i tude , 77°  51' 

Meau  barometer  for  the  year  ending  Jane  30,  1876 29.971 

Mean  temperature  for  the  j'ear  ending  June  30,  1876 46^.  8 

Amonnt  of  raiu-fali  for  the  year  ondiug  Jane  30,  1876 37.90  inches. 

Sergeant  L.  E.  Sebree  remains  in  cbarge,  and  has  given  satisfaction 
by  tbe  prompt  and  intelligent  manner  in  whicb  all  his  reports  have  been 
rendered.  One  assistant  is  allowed  the  station,  and  during  the  year  six 
changes  have  been  made,  two  of  them  for  promotion  and  the  remainder 
transferred  to  other  duty. 

Thirty -one  cautionary  signals  have  been  displayed,  of  which  number 
thirteen  are  reported  as  fully  justified,  four  as  partly  justifie<l,  and  four- 
teen as  not  justified,  at  the  station.  The  shipping  port  of  this  station  is 
at  Charlotte,  seven  miles  distant,  and  it  is  at  that  place  that  the  display 
of  signal  would  be  most  beneficial  to  commercial  interests. 

No  change  has  been  made  in  the  location  of  the  office.  The  station 
was  iuvspected  in  June,  1876,  and  found  in  excellent  condition. 

The  following  extracts  are  made  from  the  sergeant's  reports: 

Navigation  virtually  closed  on  the  30th  of  November,  1875,  but  the  last  entry  of  ves- 
sel was  on  the  4th  of  I)ecember,  1875.    But  little  ice  has  formed  at  harbor,  ancl  veasels 

could  have  made  trips,  so  far  as  interference  from  this  source  is  concerned,  but  did  not. 

•  «  •  «  •  •  « 

The  first  vessel  arriving,  spring  of  1876,  was  schooner  Baltic,  April  8 ;  cargo,  lumber. 

The  newspapers  of  this  station  publish  the  tabular  reports  in  excel- 
ent  form. 

NUMBER  OF  STATION  PUBLICATIONS. 

Bulletins  issued  during  the  year  ending  June  30, 1876 7,515 

Maps  issued  during  the  year  ending  June  30.  1876 >, 2,863 

Local  reports  issued  during  the  year  ending  June  30,  1876 1,2.50 

Forms  15(manifold)  issued  during  the  year  ending  June  30,  1876 4,958 

Forms 2'^  issued  during  the  year  ending  June  30,  1876 198 

Total 16,784 

SA:N^  DIEGO,  CALIFORNIA. 
[Offimal  number y  75.] 

Latitude 32°  44' 41" 

Longitude 117^  8' 0'' 

Mean  barometer  for  the  year  ending  June  30,  1876 30. 027 

Mean  temperature  for  the  year  ending  June  30,  1876 61^.6 

Amount  of  rain-fall  for  the  year  ending  June  30,  1876 10.11  inches 

Sergeant  J.  B.  Wells  remains  on  duty,  and  has  one  assistant.  One 
man  was  discharged  June  10,  1876,  and  replaced  by  another  instructed 
assistant. 

The  office  was  removed  October  30, 1875,  to  room'No.  7,  Horton's  Bank 
block,  on  D  street,  where  the  accommodations  are  reported  to  be  satis- 
factory and  the  instrumental  exposure  good. 

The  station  has  not  been  formally  inspected  since  the  date  of  last  re- 
port; but  the  presence  of  a  commissioned  officer  of  the  Signal-Service 
at  the  station  renders  special  inspections  unnecessary. 

Afternoon  reports  from  the  stations  on  the  militarytelegraph  line  in 
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Arizona  are  here  transferred  to  the  central  office,  and  also  furnished  the 
local  press  for  publication. 
Tbe  following  extracts  are  made  from  the  reports  of  the  sergeant : 

AU  of  the  ilaily,  monthly,  and  annual  reports  are  published  in  the  two  daily  papers. 

Tbe  county  stations  referred  to  in  a  former  report,  sustained  by  the  county,  under  the 
direction  of  the  society  of  natural  history,  are  only  offshoots  from  the  Signal-Service. 
They  have  been  in  operation  nearly  six  months,  and  a  summary  of  their  observations 
is  pulilished  monthly.  Our  publsihed  reports  attract  to  this  town  every  winter 
bandreds  of  invalids  anfferiuji^  with  pulmonary  troubles. 

NUMBER  OF  STATION  PUBLICATIONS. 

Local  reports  issned  during  the  year  ending  June  30, 1876 1,902 

Form:)  2*i  issued  during  the  year  ending  June  30,  1870 ^26 

Total 1,928 

SAN  FRANCISCO,  CALIFORNIA. 
[Official  number,  29.] 

Latitude 37^  47' 3.V' 

Longitude 122°  26' 15" 

Mean  barometer  for  the  year  ending  June  30,  1876 30.025 

Mean  temperature  for  the  year  ending  June  30,  1876 55°.b 

Amuant  of  rain-fall  for  the  yearending  June  30, 1876 31.19  inches. 

Sergeant  S.  W.  Beall  reinaius  on  duty,  and  since  September  15,  1875, 
has  had  one  assistant.  No  change  bas  been  made  in  the  location  of  the 
office,  nor  has  the  station  been  inspected  since  the  date  of  last  report. 

Reports  from  Portland  and  San  Diego  ^are  here  transferred  to  the  Chi- 
cago circuit. 

The  sergeant  reports  the  usual  amount  of  interest  manifested  b}'  the 
citizens  in  the  service. 

NUaiBER  OF  STATION  PUBLICATIONS. 

Bulletins. issned  during  the  year  ending  June  30, 1876 2,279 

Local  reports  issned  during  the  year  ending  June  30, 1876 379 

Forms  22  issned  during  the  year  ending  June  30,  1876 104 

Total- 2,762 

SALT  LAKE  CITY,  UTAH  TERRITORY. 

[Official  niimher,  70.] 

Latitude 4F  10' 

L«.ugitude 112°  00' 

Mean  barometer  for  the  year  ending  June  30,  1876 2^,  956* 

Mean  temperature  for  the  year  ending  June  30, 1876 53°. 1* 

Amount  of  rain- fall  for  the  year  ending  June  30,  1876 24.91  inches.* 

Sergeant  J.  F.  Tenney  was  transferred  to  another  station  October  18, 
1875,  and  succeeded  by  Sergeant  Henry  Fenton,  who  remained  until  the 
arrival  of  Sergeant  McGilUvray,  December  11, 1875,  when  the  latter  as- 
sumed charge. 

The  assistant  on  duty  at  last  report  was  relieved  September  15, 1875, 
and  has  not  been  replaced. 

The  office  was  removed  June  29,  1876,  from  the  Exchange  building  to 
the  Wahsatch  Hotel,  at  the  corner  of  Main  and  South  Second  streets, 
where  a  good  exposure  for  the  several  instruments  is  obtained. 

*  Nine  ohservationti  missed  in  March,  1876. 
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NUMBER  OF  STATION  PUBLICATIONS. 

Bnlletins  issued  dnrinjj  the  year  eiidinp^  June  30, 187(> 2,  fiS.'* 

Local  reports  issued  duriu;^  the  year  ending  June  30,  1876 393 

Forms  26  issued  during  the  year  ending  June  30, 1876 72 

Total 3,090 

SANTA  F15,  NEW  MEXICO. 
,  [Official  number^  69.] 

Latitude 3r>o  41' 

Longitude 106^  10' 

Mean  barometer  for  the  year  ending  June  30,  1876 2i*.794 

Mean  temperature  for  the  year  ending  June  30,  1876 48^.  8 

Amount  of  rain-fall  for  the  year  ending  June  30,  1876 19.23  inches. 

Sergeant  W.  McElroy  renmined  in  charge  until  October  9, 1875,  when 
he  was  ordered  in  for  discharge,  and  succeeded  by  Sergeant  I.  A.  Keed, 
who  was  in  turn  succeeded  by  Sergeant  J.  F.  Burke,  June  22,  187(>. 

No  change  has  been  made  in  the  location  of  office  during  the  year,  nor 
has  the  station  been  inspected. 

Reports  from  new  stations  on  the  telegraph-line  as  established  and 
provided  with  instruments  are  received  and  published  here,  and  also 
U'ansferred  with  the  local  report  to  the  central  office. 

NUMBER  OF  STATION  PUBLICATIONS. 

Local  reports  issued  during  the  year  ending  June  30,  1876 4r)4 

Forms  15  (manifold)  issued  during  the  year  ending  June  30,  1876 39 

Total 493 

SANDY  HOOK,  NEW  JERSEY. 

[Official  number,  112.] 

Latitude 40^  28' 

Longitude 74^     1' 

Mean  barometer  for  the  year  ending  June  30, 1W6 30.  019 

Mean  temperature  for  the  year  ending  June  30, 1H76 52^.  G' 

Amount  of  rain-fall  for  the  year  ending  June  30, 1876 61. 18  inches 

Sergeant  J.  J.  Naury  was  relieved  February  1,  1870,  for  absence  with- 
ont  leave  and  neglect  of  duty.  He  was  succeeded  by  Sergeant  W.  McEl- 
roy,who  still  remains,  and  has  one  assistant.  During  the  year  one  assis- 
tant was  relieved  lor  misconduct  and  two  transferred  to  duty  elsewhere. 

Forty-seven  cautionary  signals  have  been  displayed,  of  which  number 
Ibrty-six  are  reported  as  justified,  and  eleven  as  not  justified,  at  the 
station. 

The  following  remarks  are  made  bj'  the  sergeant  in  reference  to  some 
of  these  displays: 

Sepiemher  10  and  11, 1875. — One  side- wheel  steamer,  bound  from  New  York  to  Saint 
John's  River,  Florida,  on  seeing  the  signal  moved  into  the  Horseshoe  for  safety. 

October  IG  and  17, 1875. — The  schooner  Ocean  Pearl,  from  Now  York  for  Martinique, 
West  Indies,  loaded  with  wheat,  went  ashore  near  Sandy  Hook  Bay  Beach,  at  ll.:tO 
p.  m..  where  she  still  remained  on  the  17th  instant.  Taken  off  by  tug-boats  ou  the 
18th  instant. 

December  28, 1875.— The  barge  GentiM),  Calcutta,  ashore  off  point  of  Hook,  whore  she 
remained  during  the  display. 

February  14  to  17, 1876. — When  the  flag  was  hoisted,  at  daybreak,  several  ships,  two 
steamers,  and  a  number  of  tugs  took  refuge  in  the  bay. 

March  16  to  18, 1870. — On  the  night  of  the  IGth  three  large  steamers  and  eighteen 
craft  of  other  descriptions  took  refuge  in  the  bay.  No  disasters  known  to  have  oc- 
incurred  this  vicinity. 
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March  20  to  22, 1876.— During  the  p.  m.  of  the  20th  the  bay  was  full  of  all  kinds  of 
vessels  seeking  refuge  from  the  storiu.  A  two-masted  schooner  (M.  M.  Weaver)  came 
ashore  2^  miles  from  station;  all  hands  lost;  one  body  recovered;  the  schooner  went 
to  pieces  during  the  night.    The  gale  considered  the  most  severe  of  the  season. 

April24  to  26, 1876. — The  signal  attracted  a  good  deal  of  attention  on  the  morning 
of  the  24th,  and  many  were  the  jibes  and  jokes  cast  at  the  red  dag ;  and,  as  the  day 
passed  without  any  sign  of  the  approaching  storm,  the  dag  barely  flapping  at  mast-head, 
it  looked  bad.  Between  5  and  6  p.  m.  I  was  on  top  of  the  house,  w^ith  glass  in  hand, 
when  I  observed  many  small  schooners  making  for  the  Hook ;  also  larger  craft,  and  by 
dark  the  bay  was  crowded;  the  weather  at  sea,  many  of  them  told  me,  had  begun  to 
look  decidedly  threatening ;  to  use  their  expression,  *'a  stone>fence  beiug  in  the  nor*- 
east/'  Opinion  of  the  sergeant  that  this  warniug  was  of  incalculable  value,  if  not  to 
others,  to  at  least  the  fishiug-fleet  of  the  New  Jersey  waters.  There  were  at  least  forty 
of  these  schooners  anchored,  from  the  evening  of  the  24th  to  the  morning  of  the  26th, 
iu  the  bay  opposite  this  station. 

The  repair-section  of  this  station  extends  to  the  north  side  of  Barne- 
gat  Inlet,  a  distance  of  50  miles.  Several  disasters  to  shipping  have 
l>een  reported  from  this  station  daring  the  year  over  the  signal-line; 
hat  as  these  were  given  to  the  press  at  the  same  time,  they  are  not 
enumerateiJ  here. 

The  station  has  not  been  inspected  since  the  date  of  last  report,  nor 
has  any  change  been  made  in  the  location  of  office. 

SAVANNAH,  GBOfeGIA. 

[Official  number  J  22.] 

Lititude 32^  's' 

Longitude 81°     8' 

Mean  barometer  for  the  year  ending  June  30, 1876 30. 104' 

Mean  temperature  for  the  year  ending  June  30, 1876 67°  .6' 

Amount  of  rain-fall  for  the  year  ending  June  30,1876 51.46  inches 

Sergeant  W.  S.  Popple  was  transferred  to  Tybee  Island  station  March 
14, 187G,  and  succeeded  by  Sergeant  Hugh  R.  Stockman,  who  still  re- 
mains, and  has  one  assistant.  One  man  was  relieved  during  the  year 
for  misconduct. 

Nine  cautionary  signals  have  been  ordered,  of  which  only  one  is  re- 
ported to  have  been  justified  at  the  station,  which,  owing  to  its  position, 
does  not  get  the  full  force  of  the  wind. 

The  following  remarks  are  made  by  the  sergeant  in  reference  to  these 
displays : 

September  14  and  15, 1875. — It  is  the  general  impression  among  all  classes  that  the 
display,  as  a  cautionary  measure,  was  justified. 

September  18  and  19, 1875. — Rice-planters  are  the  only  class  that  claimed  benefit  from 
the  display.  Cotton-merchants  and  shippers  called  at  the  office.  They  speak  in  high 
terms  of  tbe  warning  as  a  precautionary  measure. 

March  20  and  21, 1876. — Although  the  wind  did  not  attain  a  velocity  greater  than  22 
miles  per  hour,  the  signal  was  fully  jnstitied.  Captain  Daniels,  of  the  steamship  Leo, 
says  the  gale  was  tbe  most  severe  experienced  since  March  7, 1875.  The  office  fre- 
quently visited  by  shippers,  merchants,  and  planters,  who  speak  iu  high  terms  of  the 
display. 

The  office  was  removed  November  18,  1875,  to  room  No.  3,  on  the 
third  floor  of  the  Commercial  building,  at  the  corner  of  Bay  and  Dray- 
ton streets.  The  principal  expense  attending  the  removal  and  refitting 
the  office  was  borne  by  the  members  of  the  Cotton  Exchange. 

Signal  orders  for  the  Tybee  Station  are  transferred  here. 

The  station  was  inspected  iu  May,  1870,  and  found  in  good  condition. 

NUMBER  OF  STATION  PUBLICATIONS. 

Bulletins  issued  during  the  year  ending  June  30,  1876 6,946 

Maps  issued  during  the  year  eudiug  June  30,  1876 2,462 

Forms  22  issued  during  the  year  ending  June  30,  1876 68 

Total 9,476 
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SHREVEPORT,  LODISIANA. 
[Official  number^  72.] 

Latitude 32^  SC 

I^ngitudo 9"^  4;V 

MeuD  barometer  for  the  year  eodin^  June  30,  1876 ' 30.079 

Mean  temperature  for  the  year  endiDgr  June  30,  1876 66<^.3 

Amount  of  rain-fall  for  the  year  ending;  June  30,  1876 72.27  inches. 

Serjeant  J.  J.  Weinberg  was  relieved  September  10, 1875,  by  Serj^eant 
P.  J.  Huneke,  who  still  remains,  and  has  managed  the  station  without 
assistance  since  September  27,  1875.  The  ofiQce  was  removed  August 
28,  1875,  to  the  second  floor  of  building  on  the  corner  of  Milan  street 
and  Martin's  alley.  This  change  was  rendered  necessary  by  alterations 
in  the  building  formerly  0Gcui>ied,  which  cut  off  the  light  from  the  office 
and  impaired  the  exposure  of  roof-instruments. 

The  office  has  not  been  inspected,  but  will  be  at  an  ejirly  date,  as  an 
officer  is  now  under  orders  to  visit  it.  The  river-gauge  was  washed  away 
early  in  the  year,  and  has  not  been  replaced  permanently,  as  the  estimated 
cost  of  construction  appears  too  high.  At  present  the  measurements  are 
made  from  a  temporary  gauge.  High  water  occurred  April  10-11, 1876, 
w^hen  the  gauge-reading  was  29  feet,  and  low  water  November  29,  1875, 
when  it  was  2  feet  10  inches,  above  bench-mark  ;  which  is  extreme  low 
water  of  1872. 

NUMBER  OF  STATION  PUBLICATIONS. 

Local  reports  issued  during  the  year  ending  June  30,  1876 993 

Forms  22  issued  during  the  year  ending  June  30,  1876 43 

Forms  26  issued  during  the  year  endmg  Juno  30,  1876 3,435 

Total 4,471 

SPRINGFIELD,  MASSACHUSETTS. 
{Official  number^  110.] 

Latitude 42^    6' 

Longitude 72°  36' 

Menu  barometer  for  the' year  ending  June  30, 1876 30.11 

Mean  temperature  for  the  year  ending  June  30, 1876 49^.3 

Amount  of  rain-fall  for  the  year  ending  June  30, 1876 53.  inches. 

Sergeant  N.  Dumont  continues  in  charge  of  station,  and  has  given  sat- 
isfaction by  the  promptness  and  regularity  with  which  all  reports  have 
been  rendered. 

One  assistant  has  been  relieved  for  discharge,  and  sncceeded  by 
another  competent  man,  being  the  only  change  made  during  the  year. 
One  hundred  and  thirty  post-offices  have  been  regularly  supplied  with 
farmers'  bulletins. 

The  following  extracts  are  made  from  the  reports  of  the  sergeant : 

The  Probabilities,  or  farmers*  bulletin,  are  the  standard,  and  the  expression  every- 
where is  that  it  is  the  first  item  of  news  sought  for.  Those  interested  iu  tobacco,  the 
great  crop  of  the  Connecticut  valley,  decide  their  labors  and  crop  values  upon  them. 
The  deputy  sheriff  at  Northampton  stated  this  to  be  the  fact  in  his  region  ;  others  say 
the  like  for  other  places.  As  a  ca«e  of  specific  interest,  Mr.  Taylor,  of  the  Taylor  Ink 
and  Paper  Company,  of  this  place,  a  very  large  enterprise,  has,  since  frost  came,  mado 
it  a  business  rule  to  regulate  the  shipment  by  the  firm  of  bottled  ink  in  accordance 
with  the  Probabilities,  frequently  sending  to  find  what  the  statements  of  the  a.  m. 
Probabilities  are.  Other  facts  could  be  enumerated,  but  this  general  statement  covers 
all,  viz,  that  those  whose  business  or  pleasure  depends  upon  weather,  or  may  do  so, 
consult  and  regard  the  notifications  of  this  last-mentioned  form  of  report.  Mr.  Bond, 
president  of  the  Massachusetts  Life-Insurance  Company,  stated  some  days  since,  in 
conversation,  that  he  at  times  considered  the  Probabilities,  to  a  certain  degree,  in  con* 
section  with  the  death-rate,  especially  when  considering  periods  of  sudden  and  pro- 
longed cold  or  extreme  heat. 
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Five  weather-maps  are  received  daily  from  J^Tew  York  by  1.30  p.  m., 
and  posted  iu  public  places. 

More  than  the  average  interest  is  taken  in  the  service  at  this  station 
b3*  the  merchants  and  citizens  generally. 

It  has  not  been  inspected  since  date  of  last  report. 

NUMBER  OF  STATION  PUBLICATIONS. 

Farmers'  bnlletina  issuedduring  the  year  ending  June  30, 1876 47,206 

Bulletins  (manifold)  issaed  during  the  year  ending?  June  30, 1876 5,766 

Forms  22  issued  during  the  year  ending  June  30, 1876 29 

Total 53,001 

SAINT  MARK'S,  FLORIDA. 

[Official  number  J  24.] 

Latitude 30°  10' 

Longitude 84^  12' 

Mean  barometer  for  the  year  ending  June  30,  1876 30.102 

Mean  temperature  for  the  year  ending  June  30, 1876 67° .0 

AoiouDt  of  rain-fall  for  the  year  ending  June  30, 1876 62.10  inches. 

Sergeant  J.  T.  Minchin  was  relieved  September  15,1875,  and  succeeded 
by  Sergeant  F.  P.  Bayes,  who  still  remains,  and  has  bad  no  assistance 
since  October  12, 1875. 

Five  cautionary  signals  have  been  displayed,  of  \^hich  number  four 
are  reported  as  justified  at  the  station.  The  signal-display  at  this  point 
is  of  questionable  value,  as  there  is  no  shipping,  and  the  town  is  nine 
miles  from  the  Gulf. 

The  sergeant  reports  that  the  total  white  population  of  Saint  Mark's 
consists  of  nine  men,  and  that  consequently  but  little  local  interest  is 
taken  in  the  service. 

The  citizens  of  Tallahassee,  however,  are  interested,  and  make  use  of 
the  reports  to  show  the  climatology  of  the  State  as  an  inducement  to 
immigration.  A  weekly  synopsis  of  the  local  observations  is  furnished 
the  Floridian,  and  regularly  published. 

The  office  was  moved  December  1, 1875,  into  a  wooden  building,  one 
and  a  half  stories  high,  and  built  upon  a  slight  elevation  of  ground, 
which  places  it  above  mean-tide  level,  and  renders  the  location  more  de- 
sirable. 

The  instrument-shelter  projects  from  a  window  facing  north,  and  the 
exposure  is  good. 

The  station  was  inspected  in  May,  1876,  and  found  in  good  condition. 

The  sergeant  acts  as  telegraph-operator,  and  also  attends  to  the  open- 
ing and  closing  of  the  mails. 

SAINT  PAUU3  ISLAND,  ALASKA. 

[Offi^al  number  J  120.] 

Latitude 57°  38' 

Lou^tude ItiiP  50' 

Mean  barometer  for  the  year  end'iDg  June  30, 1876 29.850 

Mean  teiuperatnre  for  the  year  eudiog  June  30,  1 876 34^.35 

AuiouQt  of  raia-fall  for  the  year  ending  June  30,  1876 3».51  inches 

Private  C.  P.  Fish  is  still  on  duty,  but  as  his  term  of  service  expires  in 
the  spring  of  1877,  Private  E.  J.  Gill  has  been  sent  to  relieve  him,  in 
order  that  he  may  return  by  the  annual  vessel  from  the  island,  which 
reaches  San  Francisco  in  August. 

The  following  table  gives  in  condensed  form,  a  summary  of  the  year's 
observations  at  the  station. 
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SAINT  PAUL,  MINNESOTA. 

[Official  numhe}',  39.] 

Latitude 44°  53' 

Longitude 93°  5' 

Mean  barometer  for  the  year  endinj^  June  30,  1876 29.918 

Mean  temperature  for  the  year  ending  June  30,  1H76 43^.2 

Amoant  of  raiu-fallfor  the  year  endiug  June  30,  1876 25.90  inches. 

Sergeant  W.  O.  Bailey  remains  in  charge,  and  since  April  11,  1876, 
has  performed  the  station  duties  without  any  assistance.  One  assist- 
ant was  ordered  in  during  the  year  for  promotion  and  one  for  dis- 
charge. 

The  station  has  not  been  inspected  since  the  date  of  last  report,  nor 
has  any  change  been  made  in  the  location  of  the  office. 

The  following  extracts  are  made  from  the  reports  of  the  sergeant : 

The  interest  of  the  service  is  largely  supported  in  this  city  and  the  Northwest 
through  the  courtesy  and  kindness  of  Messrs.  Blakely,  Wheelock  and  Driscoll,  editors 
aud  proprietors  of  the  Pioneer  Press.  Not  ouly  have  they  appointed  a  particular  cor- 
ner in  this  popular  and  independent  journal  for  the  regular  publications  of  river, 
treather,  and  monthly  summary  reports,  but  tlieir  frequent  comments  on  the  "proba- 
bilities" are  often  replete  with  friendly  remarks,  and  rarely  harsh  whenever  their  ver- 
itication  fails. 

Navigation  closed  at  this  station  on  the  17th  day  of  November,  1875. 

July  27th  I  was  directed  by  the  Chief  Signal-Officer  to  notify  the  lumber-merchants 
of  Stillwater  and  others  that  a  list  of  special  river-reports  would  be  sent  regularly  to 
this  station.  I  complied  with  these  instructions  July  31,  and  immediately  perfecte<l 
arrangements  with  the  Pioneer  Press  pompany  for  publication,  which  continued  until 
October  25,  and  then  discontinued  in  conseciuence  of  the  near  approach  of  closed  nav- 
igation, and  no  extraordinary  river-changes.  From  July  31  to  October  30, 1875,  report<s 
of  this  description  have  been  received,  bulletined,  posted,  and  publiMhed  with  method- 
ical regularity.  The  daily  issue  of  bulletins  ceased  October  30,  when  the  reports  by 
telegraph  were  discontinued. 

High  water  in  the  river  at  the  station  occurred  April  10,  187G,  when 
the  gauge-reading  was  II  feet,  aud  low  water  August  23,  187G,  when  it 
was  2  feet  aud  1  inch. 

NUMBER  OF  STATION  PUBLICATIONS. 

Bulletins  issned  during  the  year  ending  .Tune  30, 1876 4,500 

Local  reports  issued  during  the  year  endiug  June  30,  1876 327 

Forms  22  issued  during  the  year  ending  June  30,  1876 116 

Forms  2<i  issued  during  the  year  ending  June  30,  1876 765 

Total 5,708 

SAINT  LOUIS,  MISSOURI. 
\ Official  nuinher J  GG,] 

Latitude 38°  37' 28' 

Longitude 90°  15'  16" 

Mean  barometer  for  the  year  ending  June  30,  1876 30. 017 

Mean  temperature  for  the  year  ending  June  30.  1876 .  5()°.  5 

Amoant  of  rain-fall  for  the  year  ending  June  30,  1876 43.25  inches. 

Sergeant  George  Prender  remains  in  charge,  and  has  discharged  his 
duties  during  the  year  promptly  and  satisfactorily.  At  present  there 
are  four  assistants  on  duty  ;  but  it  is  proposed  to  reduce  the  number 
and  the  work  at  an  early  date.    During  the  year  one  assistant  has  been 
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ordered  ia  for  ppoinotioD,  one  for  discbarge,  and  one  transferred  to  duty 
elsewhere. 

Tbree  hundred  and  ninety-eight  post-oflBces  have  been  regubirly  sup- 
plied with  the  farmers'  bulletin,  and  124  maps  is^jued  daily,  except  Sun- 
days. 

The  station  was  inspected  in  April,  1876,  and  found  in  good  condi- 
tion. 

The  leading  daily  newspapers  print  the  tabulated  reports  and  suck 
other  data  as  is  furnished  from  time  to  time. 

High  water  iu  the  Mississippi  at  this  station  occurred  May  10,  187G, 
when  the  gauge-reading  was  32  feet  b  inches,  and  low  wat^r  December 
5, 1875,  when  it  was  3  feet  11  inches. 

NUMBER  OF  STATION  PUBLICATIONS. 

Farmers*  bulletins  issued  during  the  year  ending  Jnne  30,  1876 244,785 

Bulletins  issued  during  the  year  ending  June  30,  li!J76 9,130 

Maps  issued  during  the  year  ending  June  30,  1876 46,088 

Local  reports  issued  during  the  year  ending  June  30,  1876 2,617 

Forms  22  issued  during  the  year  ending  June  30,  1876 482 

Forms  26  issued  during  the  year  ending  Juue  30,  1876 2,968 

Total 306,076 

SAINT  MICHAELS,  ALASKA. 
[Official  number,  119.] 

Latitude 63o  48' 

Longitude I6I0.OO 

The  observer,  Private  Lucien  M.  Turn^,  arrived  at  Saint  Michaels  May 
25,  1874.  Observations  began  on  the  27th  of  June,  and  were  not  inter- 
rupted until  the  10th  of  May,  1876,  when  a  break  of  about  one  month 
occurs  in  consequence  of  a  severe  injury  received  by  him.  The  instru- 
ments were  placed  as  foHows :  Barometer  No.  18G9  was  originally  hung 
up  in  the  observer's  room  at  an  altitude  of  24  feet  above  mean  tide ; 
a  second  barometer.  No.  164,  was  received  June  21,  1875,  and  hung 
alongside  of  the  former  until  September  29,  when  both  were  removed 
to  another  room,  at  an  elevation  of  30  feet. 

Comparisons  of  the  two  barometers  were  made  at  once,  showing  a  dif- 
ference of  0.009.  One  of  the  barometers,  probably  1869,  was  cleaned 
October  4,  and  the  comparisons  of  the  two  instruments,  made  monthly 
thereafter  during  the  following  year,  show  but  slight  differences.  The 
barometric  means  here  given  refer  to  sea-level,  and  are  the  averages  of 
the  7,  2,  and  9  o'clock  observations.  The  readings  quoted  iu  the  notes 
refer  to  the  sea-level. 

The  thermometers  were  placed  in  a  suitable  shelter,  thirteen  feet 
above  ground,  at  the  north  end  of  the  Alaska  Commercial  Company's 
warehouse.  Beneath  this  shelter,  at  an  elevation  of  9  feet  10  inches,  is 
the  roof  of  a  wooden  shed.  On  December  23,  1874,  the  upper  end  of 
the  maximum  thermometer  was  found  to  be  broken,  but  the  instrument 
continued  to  register  correctly.  The  monthly  means  given  iu  the  fol- 
lowing table  are  computed  by  the  formula — 

i  (7  +  2  -f  9  -f  9) 

The  anemometer  was  originally  erected  on  a  short  post  on  the  top  of 
the  warehouse ;  the  cups  were  25  feet  6  inches  above  ground;  but  on 
November  13, 1874,  the  instrument  was  removed  to  the  top  of  a  tall  post, 
erected  on  a  knoll  back  of  the  fort.    In  this  new  position  the  cups  are 
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higher  above  the  ground  than  before,  and  free  from  obstractions.  The 
ix)st  is  furnished  with  a  row  of  pegs  for  use  in  climbing  up  to  the 
anemometer. 

The  wind-vane  i»  5  feet  6  inches  long,  and  is  erected  on  top  of  a  honse. 
The  half-points,  N.  N.W.,  N.  N.E.,  &c.,  were  rarely  recorded,  and  are 
rx)nnted  in  with  the  principal  points  in  compiling  the  following  table. 
The  wind-directions  refer  to  the  true  meridian.  The  frequency  of 
each  wind  is  determined  by  including  in  the  enumeration  all  of  the  seven 
observations  made,  respectively,  at  1.59  a.  m.,  6.24*  a.  m.,  7  a.  m.,  10.59  a. 
ra.,  2  p.  m.,  5.24  p.  m.,  and  9  p.  m.,  local  time.  Nothing  is  known  as  to  the 
accuracy  with  which  the  observer's  clock  was  regulated,  but  the  station 
is  believed  to  be  furnished  with  a  sun-dial  of  Eussian  construction.  The 
dates  of  gales,  (velocity,  40  to  60,)  storms,  (60  to  80,)  and  hurricanes 
(over  80)  are  given  in  the  following  notes. 

The  mouth  of  the  receiver  of  the  rain-gauge  was  16J  inches  above 
ground,  and  not  near  any  building.  The  snow  caught  in  the  gauge  was 
melted  and  measured  ;  dates  on  which  the  snow  drifted,  so  as  to  prevent 
reliable  measurements,  were  also  noted. 

The  magnetic  variation  was  observed  by  Private  Turner  in  June,  1874, 
to  be  23^  E.,  agreeing  with  the  statement  of  the  captain  of  the  schooner 
Eustace. 

*  It  is  possible  that  the  observer  adopted  local  ooon  instead  of  the  regular  time,  which 
is  WasbiugtoD  noon. 
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July,  1874. — Light  thunder,  24th,  (the  first  since  May  14th,)  from  a  cloud  in  the  south- 
vest;  no  lightuiDg  seen. 

Angust,  1874. — Light  gales,  5th,  7th,  and  2l9t.  Hail  foil  briskly  for  three  or  four 
minutes,  2t^d. 

September,  1874. — Light  gale,  28th ;  light  snow,  27th.  A  very  light  froht,  the  first  or 
the  season,  was  seon  on  the  morning  of  the  I4r.h,  and  a  souiewhat  heavier  frost  on  the 
following  morning.  An  aan)r».  with  three  arches,  was  ol)served  on  the  10th,  and  a 
similar  one  on  the  12tli,  the  latter  exhibiting  a  greenish- yellow  appearance. 

October,  1874.— Gales  on  the  17th,  2l8t,  22d,  %V\,  24th,  25th,  and  27th.  Immeasurable 
»now  fell  on  the  2d,  3d,  8th,  I2th,  13th,  14th,  15tb,  U)th,  I9th,  and  20tb  ;  measurable  snow, 
18th:  29th,  and  30th.     Aurora  on  the  4th,  with  three  well-defined  arches. 

November,  1874.— Galep,  7th,  Htb,  10th,  I2tb,  13th,  14th,  15th,  16th,  17th,  IStb,  21st, 
23<1,  and  24th;  hurricane,  9th;  measurable  snow,  4th,  6th,  7tb,  and  18r.h;  imrneasura- 
ble,  11th  ;  bay  froze  over,  uniting  the  iViaring  ice,  on  th(3  6tb,  but  broke  up  under  tbo 
induence  of  southwest  winds,  17th,  when  thesoow-bed  also  disappeared;  pale  diffuse 
auroras,  10th,  23d,  29tb.  and  30th  ;  parhelion,  7th. 

Decembtr,  1874.— Gules,  5tb.  6th,  8fch,  9th,  14th,  19th,  2:}d,  25th,  2r)tb,  2Stb ;  storm  veloc- 
ity, 15th.  31st ;  hurricanes,  24th,  27th;  measurable  snow,  21,  7th,  20th,22d,2.Jd,25tb, 
2Gtb,and  rain, 24th;  immeasunible  snow,  3d,  16th,  19th,  2lst> 25th,  28tb  ;  heavy  frost- 
work, 1st,  21»t;  solar  halos,  4th,  17th;  lunar  halos,  16th,  20th  ;  faint  auroras,  6th,  7 thy 
8th,  3l8t ;  magnificent  auronis  of  five  splendid*arche!<,  14th,  remaining  until  4  a.  m.  15th, 
and  re-appearing  in  same  position  on  the  evening  of  the  15tb,aud  oontinuing  until  the 
morning  of  the  16th. 

January,  1875.— Gales,  1st,  2<1, 3d,  9th,  11th,  28th,  29th,  30th,  31st ;  storm  velocity,  25th, 
26th,  27th;  measurable  snow,  9th,  25th,  and  rain,  llth;  immeasurable  snow,  3d,  18th, 
29th  and  rain,  10th,  27th  ;dense  foff  of  snow  spicnla^,  with  frost-work,  17th,  18th  ;  very 
low  baromet'Cr,  25th  ;  coldest  day,  24th  ;  solar  halos,  &c.,  l^tb,  2lst,23d ;  i*ainbow,  10th  ; 
auroras,  faint,  1st,  2d. 

Feftrwary,  1875.— Gales,  Ist,  2d,  3d,  4th,  5th,  6th,  7th.  8th,  9th,  10th,  12th,  14th,  15th, 
]7tb,  19th,  20th,  21st,  22(1,  23d,  25th,  and  26th;  measurable  snow,  1st  and  10th,  also 
with  rain  and  sleet  on  the  latter  date;  immeasurable  snow, 2d,  16tb,19tb, 20th, 2l8ty 
22d,24th,  and  25tb  ;  lunar  halos,  14tli,  16th,  and  17th  ;  heavy  frost  deposit.  19tb  ;  warm 
and  spring-like,  13th;  mirage,  28tb ;  auroras,  faiut,  6th,  27th,  and  28th;  three  light 
arches,  26tb. 

March,  1875.— Gales  on  the  1st,  2.1,  3d,  4th,  5th,  6th,  7th,  8rh,  9th,  10th,  12th,  14th, 
15th»  16th,  17th.  19th,  20th,  2lst,  22.1,  2:id,  25th,  and  26th  ;  inappreciable  snow  on  the 
2d,  16th,  19th,  20th,  21st,  22d,  24th,  and  25th ;  appreciable  snow,  1st  and  10th  ;  rain  and 
hieet,  10th;  heavy  frost-work,  19th;  lunar  halos,  14th,  16th,  and  17th;  mirage,  28th ; 
auroras,  6th,  27rb,  28th,  and  29tb,  (three  briftbt  arches.) 

April,  1875.— Gales  on  the  5th,  13tb,  26th,  27th,  28th,  and  30th  ;  storm,  4th  ;  hurricane 
on  the  1st,  2d,  and  3d,  (hourly  velocities,  81,  86,  and  85  respectively;)  inappreciable 
snow,  12th,  13tb,  17tb,  24th,  25th,  and  27l.b;  heavy  snow,  4th  and  5tb  ;  fog  and  frost- 
work, 18th;  solar  halos,  12th  and  26th  ;  auroras,  6tb,  7th,  and  8tb;  first  arrival  of  migra- 
tory birds,  29tli:  swans  living  past  on  the  29tli. 

May,  1875.— Gales  on  the  1st,  2d,  3d,  4tb,  14th,  21st,  29tU,  30th,  and  3l8t ;  snow  f»dl 
on  7th;  17th,  18th,  19th,  21st,  and  24th  ;  solar  halos,  4th  and  5th  ;  radish,  lettuce,  and 
turnip  seed  sown  in  open  ground  on  the  23d ;  ducks,  geese,  swans,  gulls,  and  sparrows 
arrive  between  the  9th  and  16th ;  several  species  of  snipe  and  duck  and  one  species  of 
blackbird  arrive  between  22d  and  29tb. 

June,  1875.— Galea,  2d,  4th,  13th,  17th,  18th, 20th,  and  2-Jtb  ;  highest  temi>erature,  64°, 
on  the  2d  ;  grass  shows  signs  of  life  on  the  3d ;  a  few  flowers  in  bloom,  5th  ;  two  vessels 
arrive  14th,  but  ice  prevents  their  approach  to  shore  until  the  20th  ;  solar  halos,  1st; 
mirage,  18th  ;  light  tbunder-showers,  15th. 

July,  1875.— Gales  on  the  10th,  13th,  14th,  18th,  20th,  26th,  27th,  30th,  and  3l8t.  The 
niaximinu  temperature  of  the  summer  (70^)  occurred  on  the  27th  and  28th,  being  five 
days  later  than  the  maximum  for  the  summer  of  1874. 

August,  1875.— Gales  on  the  3d,  4th,  7th,  Utb,  12th,  27th,  and  29th  ;  storms,  3d,  12th, 
and  27th  ;  hurricane  on  the  2Sth,  hourly  velocity  of  81  miles.  Much  less  rain  falls  at 
this  station  than  on  a  range  of  hills  about  30  miles  to  the  south  and  soutbciist. 

Sepiember,  1875.— Gales  on  the  1st,  5th,  6th,  7th,  8th,  10th,  14th,  17th,  23d,  24th,  and 
27th.     Pale  aurora  on  the  3d. 

October,  1875.— Gales  on  the  8th,  9th,  13th,  17th,  29th,  and  30th  ;  storm  on  the  7th  ; 
snow  on  bill-tops,  8th  and  9th  ;  snow  and  sleet,  17tb;  inappreciable  snow,  27th,  29th, 
and  30th  ;  hard  freeze,  9th  ;  brilliant  meteor  in  the  southeast  on  the  llth  ;  gulls  fiying 
aouth,  28th  ;  auroras  on  the  4th,  5th,  (three  arches,)  7th,  and  24th. 

November,  1875. — Gales  on  the  Ist,  4th,  9th,  and  22d;  broken  ice  in  the  bay,  1st; 
teavy  frost-work,  16tli,  17th,  and  18th ;  solar  halo,  19tb ;  lunar  halo,  13th ;  highest 
barometer,  (30.99,)  on  the  13th  ;  auroras  on  the  1st,  2d,  3d,  5tb,  26th,  29tb,  and  30ih. 

December,  1875.— Gales  on  the  3d,  2l8t,  22d,  24tli.  25th,  27tb.  and  2Stb  ;  storm, 
20th ;  inappreciable  snow  on  the  3d  and  5tb ;  appreciable  ou  the  2t'tb,  21st,  and  25tb ; 
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mirage,  4th  and  31st;  parhelia  and  paraselene  in  the  drifting  snow,  9th  and  10th;  in 
the  sky,  2d ;  auroras,  Ut,  2d,  :\d,  17th,  18th,  19tb,  2dth,  30th,  and  3l8t ;  icB  cleared  out 
of  harbor  on  the  7th. 

January,  1876.— Gales  on  the  3d,  4th,  5th,  6th,  9th,  11th,  15th,  16th,  17th,  18th,  19tb, 
20th,  23d,  24th,  25th,  26th,  27th,  and  31st;  storms  on  the  7th,  22(1,  and  25th  ;  inappre- 
ciable snow  on  the  4th  and  6th;  apfireciable,  8th,  13thy  14th,  15th,  and  19th ;  frost- 
work, 9th ;  mira<;e,  1st  and  2d ;  parhelia  and  lunar  fog-bow,  10th ;  auroras  on  the  22d; 
24th,  27th,  28th,  29rh,  and  30th;  ice  driven  out  of  harbor,  6th,  7fch,  17th,  18th. 

Febrtiari/y  1876. — Gales  on  the  8th,  9th,  12th,  13th,  24th,  and  25th;  appreciable  snow- 
fall on  the  24th,  but  drifted  so  as  to  prevent  measurement;  dense  fog  and  frost-work 
on  the  22d ;  parhelia,  21st.,  23d.  and  20th ;  coldest  da^'  for  ten  years,  —  27"^,  on  the  2ith  ; 
auroras  on  the  2d  and  12th.  Traders  from  the  Yukon  Valley  and  other  points  «>f  the 
Territory  report  the  past  as  an  unusually  cold  winter,  with  very  little  snow.  At  Nulato, 
Anvik,  and  Tanana  the  depth  is  2  feet  as  compare<l  with  a  normal  depth  of  8  feet. 

Marvhf  1876. — Gales  2d,  4th,  6th,  8th,  17th,  and  19th  ;  hurricane,  7th  ;  inappreciabU 
snow  or  sleet,  7th,  8th,  9th,  and  14th;  appreciable,  12th  and  2lst,  but  drifted  so  as  to 
prevent  measurement ;  frost-work  on  the  10th ;  lunar  halo,  3d ;  mirage,  30th ;  auroras, 
25th,  26th,  27th.  and  28th. 

Aprils  1876. — Gales,  5th,  10th,  and  22d ;  inappreciable  snow  on  the  5th,  13th,  and  22d  ; 
appreciable,  3d,  14th,  15th,  23d,  24th,  25th,  and  26th ;  frost-work  on  the  1st ;  parhelia, 
17th  and  27th  ;  mirage,  7th  and  8th ;  red-pole  linnets,  {^giothus  linnaeus,)  snow-bunt- 
ing, {Piectrophanes  fiira(t«,)  seen  and  partridges  plentiful  on  the2lst;  Golrova  River 
reported  much  swolUn  by  melting  snow  on  the  22d;  wild  geese  and  chicka<lee 
{Paru8  airicapillas)  seen  on  the  2dth.  Traders  from  a  distance  report  not  so  much 
snow  as  at  St.  Michael's,  where  14.5  inches,  equal  1.58  of  water,  fell  from  the  23d  to  the 
26th  ;  geese  and  ducks  reported  abundant  in  the  Kus  Koguin  Valley ;  on  the  2.'>th,  the 
observer  noted  a  temperature  of  -f-40^  during  the  snow-fall,  and  adds  that  a  temper- 
ature of  -f  29^  had  been  observed  by  him  during  a  rain-fall. 

i/av,  187(1. — Gale  on  the  3d.  Low  barometer  2d,  29.16,  with  temperature  — 20^; 
barometer  28.74  on  the  13th  ;  light  snow,  2.7 ;  ice  commenced  moving  out  of  bay  on  the 
25th ;  many  migratory  birds  arrived  and  the  snow  disappearing  rapidly  on  the  29th. 
Observer  was  disabled  by  a  severe  wound  on  the  10th,  from  which  time  until  the  9tli 
of  June  the  record  is  incomplete.  No  preceptible  tide  from  May,  187.5,  to  May,  1876. 
Geese  aud  ducks  reported  iu  the  Yukon  Valley,  with  warm,  spring-like  weather,  ou  thj 
4th. 

June^  1876. — Gales  on  the  9th,  13th,  and  30th.  Fog,  (sometimes  very  dense,)  11  th, 
12th,  13rh,  16th,  18th,  21st,  and  24th.  Ice  in  bay  melting  fast,  10th ;  returned,  com- 
pletely blocking  harbor,  11th;  nearly  all  melted,  19th  ;  last  seen  in  bay,22d.  Two 
DelphiRidai,  which  are  rarely  seen  Lere,  observed  ou  the  12th.  Several  white  whales 
appeared  on  the  17th,  probably  in  pursuit  of  herrings.  Heavy  thunder-showers  on  the 
27th  and  30th  ;  just  previouslo  the  shower  of  the  29th,  the  temperature  rose  to  75°,  .50^ 
above  the  maxiumm  for  the  previous  summer.  High  tide,  I5th  ;  mosquitoes  so  bad  for 
several  days  as  not  to  allow  any  one  to  be  out  of  doors  with  comfort,  30th.  Consider- 
ing the  extreme  lateness  of  the  season,  the  garden  looks  very  promising,  20th. 

Xotea  on  gardening  at  Fort\Saiiit  Michaels. — As  1  am  fond  of  gaixlening,  I  will  give  a 
short  description  of  vegetables  raised  successfully  at  this  place  by  myself,  including 
lettuce,  cabbages,  onions,  (from  sets,)  radishes,  mustard,  beets,  turnips,  aud  spinach. 
All  of  these  grew  well,  and,  with  better  attention,  could  be  ma<le  to  form  a  valuable 
addition  to  our  table.  I  have  seen  it  stated  in  a  book,  recently  f»ublished  about  ihis 
country,  that  the  raising  of  such  things  comes  under  the  head  of  mere  possibilities ; 
but  such  is  not  the  fact,  as  all  of  theie,  and  possibly  others,  could  be  raised  with  the 
same  care  which  they  deiuand  in  warmer  latitudes.  During  the  fall  of  1875,  I  had 
heads  of  cabbages  that  were  the  wonder  of  all  who  saw  them,  as  they  were  as  large 
as  medium-sized  musknielons,  firm,  and  very  sweet.  The  Russians  declared  that  these 
were  the  first  that  had  ever,  to  their  knowledge,  been  raised  iu  this  country.  The 
Russians  had  tried  several  times,  but  without  success.  The  turnips  were  undoubtedly 
the  finest  flavored  that  I  ever  ate,  and  the  same  may  be  said  of  the  other  varieties 
mentioned. 

SMITHVILLE,  KORTH  CAROLINA. 
[Official  number^  133.] 

Latitude 33^  55' 

Longitude 78P     V 

This  Station  was  estiiblishecl  September  27, 1875,  on  the  completion  of 
the  sea-coast  line  from  Wilmington  to  this  point,  with  Sergeant  B.  0. 
Anderson  in  charge.  On  January  5,  1876,  he  was  provided  with  an  as- 
sistant*, as  the  repair  of  the  telegraph-line,  added  to  other  station  duties, 
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was  more  than  one  man  could  properly  attend  to.  The  office  is  in  the 
second  story  of  a  building  on  Front  street,  and  is  well  located.  The 
roof-instruments  have  a  good  exposure.  The  instrument-shelter  pro- 
jects from  a  window  facing  the  north,  on  the  third  floor. 

Twenty-two  cautionary  signals  b.ave  been  displayed,  of  which  num- 
ber thirteen  are  reported  as  justified,  and  nine  as  not  justified,  at  the 
station. 

The  sergeant  makes  the  following  remarks  in  reference  to  some  of 
these  displays: 

December  7, 1875. — Si8:na1  jnstified  outside,  as  a  very  high  sea  was  created. 

February  1  and  2, 1H76. — Tlie  most  severe  storm  since  the  station  was  established. 
One  steamer,  bound  out,  remained  in  port  during  the  display,  and  only  moved  out 
when  the  signal  was  lowered. 

March  28  and  29,  1876. — The  steamer  J.  D.  Toley  remained  in  port  until  after  signal 
was  lowered. 

May  22  to  24,  1876.— Signal  very  timely.    Vessels  remained  in  harbor ;  quite  a  severe 

storm. 

^  «  #  «  *  «  « 

The  most  severe  storm  to  vessels  was  the  one  that  occurred  December  7, 1875,  and 
for  which  cautionary  signal  was  ordered.  Although  the  wind  did  notattain  a  velocity 
of  twenty-tive  miles  per  hour,  still  it  was  reported  to  me  by  pilots  that  it  was  very 
severe  outside.  Steamer  Regulator,  which  went  out,  had  to  return  to  this  harbor. 
German  brig  Emma,  just  arrived  from  Antwerp,  ran  ashore  hero,  and  the  tug-boat 
Wacaman,  which  went  to  her  rescue,  became  uumunagcable,  on  account  of  heavy  sea 
and  wind,  and  shared  the  same  fate  as  the  brig.  The  display  of  cautionary  signals  at 
this  station  is  mostly  useful  to  vessels  bound  out,  nearly  all  of  which  stop  here  several 
days,  and  sometimes  weeks,  before  they  veuture  out,  waiting  for  favorable  wind,  &c. 

The  repair-section  of  this  station  extends  to  Wilmington,  a  distance, 
by  the  tek^graph-line,  of  thirty-four  miles. 

The  station  was  inspected  in  March,  187G,  and  found  in  good  con- 
dition. 

SQUAN  BEACH,  N.  J. 
[Official  number,  114.] 

Latitude 40^    8' 

Longitude 7A^     V 

Discontinued,  February  2G,  187C. 

Sergeant  D.  M.  Kennedy  was  in  charge  until  September  21, 1875,  when 
he  was  succeeded  by  Sergeant  E.  F.  Br^dy,  who  remained  until  the 
station  was  abandoned.  No  change  of  assistants  was  made  during  that 
time. 

Thirty-four  cautionary  signals  were  ordered,  of  which  number  twenty- 
six  are  reported  as  justified,  and  eight  not  justified,  at  the  station. 

The  following  disasters  were  reported  from  this  station  over  the  sea- 
coast  line : 

September  10,  1875. — Schooner  Fnchsia,  from  Norfolk,  Va.,  for  New  York,  with  sweet- 
potatoes,  drifted  down  beach  dismasted,  struck  about  eight  miles  north  at  4  p.  m.    One 

passenger  taken  off;  crew  remained  on  board  :  sea,  east  and  heavy. 

•  *  •  *  •  «  • 

September  19, 1875. — Three-masted  schooner  in  distress  ten  miles  south  of  Squan  Inlet ; 
ancnored  and  dragging  toward  shore ;  sails  and  some  spars  gone ;  sea  breaking  over 
her. 

Xorember  8,  1875.— The  schooner  Cora,  bound  for  New  York  from  Little  Egg  Harbor, 
laden  with  hoop-poles,  sprung  a  leak  at  4  p.  m.,  aud  was  driven  ashore  at  about  8  a.  m. 
opposite  Station  No.  11.  Suif-boat  launched  9  a.m.,  reaching  wreck  9  o'clock  and  5 
minutes  a.m.,  and  returned  from  wreck  at  9.30  a.m.  Number  of  lives  saved,  ftve ; 
names,  Capt.  J.  McKoen,  Mate  S.  McKeen,  Sailors  John  Keywood,  Jesse  Williams,  aud 
William  Adums.    The  vessel  is  a  total  wreck,  and  is  rapidly  going  to  pieces. 
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TnATCHEll'S  ISLAND,  MASS. 

[Official  number,  99.] 

Latitude 42°  3f/ 

Longitude /O"-"*  'M' 

Corporal  E.  Davis  remains  in  charge,  and  has  given  satisfaction  by  the 
faithful  manner  in  which  he  has  attended  to  the  station  duties  alone. 

Forty-one  cautionary  signals  have  been  ordered,  of  which  number 
thirty-three  are  reported  as  justified  and  eight  as  not  justified  at  the 
station. 

The  observer  makes  the  following  remarks  in  reference  to  some  of 
these  displays : 

September  10  ofid  11, 1875. — About  forty  vessels,  fishermen  and  coasters,  were  in  sight 
when  signal  was  hoisted,  but  they  all  made  tor  harbor  before  the  storm  commenced. 

October  15  to  17,  1875. — Six  tishin^- vessels,  coming  out  of  Hockport  on  the  morning  of 
the  15th  instant,  seeing  the  sifl:nal  ilyin^,  put  back  to  port. 

I^oveniber  !23  and  24,  1875. — Ten  fishing  vessels  put  for  harbor  when  the  signal  was 
hoisted,  and  one  stone-sloop,  from  Rockport  to  Boston,  had  just  got  to  the  island,  when 
she  put  back  to  Hockport. 

March  20  to  22,  187G. — One  hundred  and  sixteen  vessels  in  sight  when  the  signal  was 
hoisted  this  day ;  they  all  put  for  sea  or  harbor.  At  dark  not  ni<ire  than  six  in  sight, 
and  they  were  making  for  harbor.  A  very  heavy  sea,  very  many  disasters,  but  not  one 
within  40  miles  of  this  station. 

March  28  to  30, 1876. — Forty-three  vessels  in  sight  when  the  signal  was  hoisted  ;  they 
all  put  to  sea  or  for  the  harbor.  Four  vessels  coming  out  of  Rockport  and  Pigeon  Cove 
after  the  signal  was  hoisted,  saw  it  and  put  back,  and  remained  until  it  was  lowered. 

April  25, 26,  and  27, 1876. —  l  wenty  vessels  in  siglit  when  signal  was  hoisted ;  they  all 
put  for  harbor.    No  further  results  known. 

An  instrument-shelter  was  put  up  in  November,  and  on  December  2G, 
1S75,  the  observer  began  making  observations,  and  has  continued  th^m 
regularly  since  that  date. 

The  station  lias  not  been  inspected,  nor  has  any  change  been  made  in 
the  building,  but  it  is  proposed  to  add  another  room  to  the  latter  before 
the  arrival  of  winter. 

The  following  extracts  are  made  from  the  reports  of  the  observer: 

Mr.  Henry  Webb,  shore  fisherman,  says  the  cautionary  signal  has  been  a  benefit  of  at 
least  $500  to  him  since  last  spring.  As  a  general  thing,  all  vessels  put  for  harbor  when 
the  si;i;nal  is  hoisted.  It  is  also  a  great  benetit  to  the  Rockport  and  Pigeon  Cove  Gran- 
ite Companies.  They  load  about  twelve  vessels  daily,  but  they  never  leave  Rockport 
when  the  signal  is  up.  Sometimes,  when  they  do  come  out  and  get  as  far  as  the  ishind, 
if  I  hoist  sij^nal,  they  put  back  for  Rockport  until  it  is  lowered,  or  run  into  Gloucester 
harbor.  The  signal  is  the  greatest  benetit  to  the  hundreds  of  coasters  that  are  passing 
btatiou  all  the  time,  as  they  invariably  make  for  harbor  if  they  see  signal  up,  but  as  soon 
as  it  is  lowered  they  are  out  and  on  their  way  again ;  consequently,  the  very  class  of 
vessels  that  it  is  the  greatest  benefit  to  we  can  never  hear  from. 

TOLEDO,  OHIO. 
[Official  number^  35.] 

Latitude 41°  40' 

Longitude .- 83°  32' 

Mean  barometer  for  the  year  ending  June  30,  187G 29.  9(53 

Mean  temperature  for  the  year  ending  Juno  30,  1876 50*^.6 

Amount  of  rain-fall  for  the  year  ending  June  30,  1876 31.  84  inches. 

Sergeant  J.  E.  Cook  was  relieved  for  discharge  November  29, 1875,  and 
succeeded  by  Sergeant  O.  S.  M.  Cone,  who  still  remains,  and  has  one 
assistant. 

During  the  year  three  men  have  been  transferred  to  duty  elsewhere, 
and  one  relieved  for  misconduct. 

Thirty-three  cautionary  signals  have  been  ordered,  of  which  number 
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nineteen  are  reported  as  fully  jastified,  eight  as  partly  jastMed,  and  six 
as  not  justified  at  the  station. 

The  station  waB  inspected  in  May,  1876,  and  found  in  good  condition. 

The  sergeant  reports  that  navigation  was  virtually  suspended  Decem- 
ber 2,  although  the  bay  and  river  were  free  from  ice  until  the  close  of 
that  month. 

Navigation  opened  in  the  river  March  8, 1876,  and  a  schooner  arrived 
in  port  from  the  lake  fisheries. 

The  first  vessel  arriving  from  other  ports  was  the  steam-barge  Addie 
E.  Allen,  April  4, 1876,  in  ballast. 

NUMBER  OF  STATION  PUBLICATIONS. 

BaUetins  ifisned  daring  the  year  ending  Jane  30, 1876 3, 899' 

Maps  issned  daring  the  year  ending  June  30, 1876 1,115 

Forms  22  iasned  daring  the  year  ending  June  30,1876 99 

Total 5,lia 

TYBEE  ISLAND,  GEORGIA. 

[Official  number  J 121.] 

Latitude 32°  00' 

Longitude 80°  52' 

Mean  barometer  for  the  year  ending  June  30,  1876 ^ 30.094 

Mean  temperature  for  the  year  ending  June  30, 1876 66^.1 

Amount  of  rain-fall  for  the  year  ending  June  30, 1876 47. 22  inches. 

Sergeant  Hngh  E.  Stockman  was  in  charge  until  March  14, 1876,  when 
he  ^as  transferred  to  Savannah,  and  succeeded  by  Sergeant  W.  S.  Pop- 
ple, who  still  remains. 

Nine  cautionary  signals  have  been  displayed,  of  which  number  six 
are  reported  as  justified  and  three  as  not  justified  at  the  station. 

The  station  was  inspected  in  May,  1876,  and  found  in  good  condition. 
The  local  reports  are  telegraphed  to  Savannah  regularly,  for  the  informa- 
tion of  the  merchants. 

YICKSBUEG,  MISSISSIPPI. 

[Official  numheTj  61.] 

Latitude 32°  23' 

Longitude 90°  54' 

Mean  barometer  for  the  year  ending  June  30, 1876 30.118 

Mean  temperature  for  the  year  ending  Jnne  30, 1676 66^.5 

Amount  of  rain-faU  for  the  year  ending  June  30, 1876 65. 31  inches. 

Sergeant  John  Dascomb  remains  in  charge,  and  since  October  2, 1875, 
has  performed  all  the  station  duties  without  assistance.  Ko  change  has 
been  made  in  the  location  of  office  during  the  year,  nor  is  any  consid- 
ered necessary  at  present. 

The  station  was  inspected  in  January,  1876,  and  found  in  good  condi- 
tion. 

To  correct  an  evident  error  in  former  elevation,  on  January  12, 1876, 
Messrs.  Pierce  and  Wood,  civil  engineers,  ran  a  line  of  levels  from  high- 
water  mark  of  1858,  to  cistern  of  barometer  in  the  office,  and  found  the 
elevation  to  be  14^^^  feet  above  said  mark. 

The  following  extracts  are  made  from  the  reports  of  the  sergeant : 

A  large  weather-map  is  now  displayed  at  the  Cotton  Exchange  in  this  city,  and  the 
reports  received  from  stations  in  the  cotton-growing  regions  are  very  favorably  re- 
ceived by  brokers  and  others  engaged  in  the  cotton  traffic. 

6  8 
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A  lively  interest  is  manifested  by  river-men,  shippers,  and  planters,  and  especially 
is  this  interest  manifested  during  high  water,  when  the  knowledge  of  what  the  river 
is  doing  above  is  of  the  greatest  importance. 

The  bulletins  are  posted  iu  good  locations,  and  receive  the  attention 
of  the  intelligent  citizens,  who  manifest  an  increasing  interest  in  our 
reports. 

High  water  in  the  river  at  this  point  occurred  May  10-14,  1876,  when 
the  gauge-reading  was  44  feet  and  10  inches  above  the  bench-mark,  and 
low  water  November  13,  1875,  when  it  was  8  feet  above  bench. 

NUMBER  OF  STATION  PUBLICATIONS. 

Bulletins  issned  during  year  ending  June  30, 1876 6, 442 

Forms  22,  (manifold,)  issued  during  the  year  ending  June  30,  1876 50 

Forms  26  issued  during  the  year  ending  June  30, 1^6 1,949 

Total 8,441 

VIKGINJA  CITY,  MONTANA  TERRITOEY. 

\ Official  number^  77.J 

Latitude 45°  20' 

Longitude 112^  03' 

Mean  barometer  for  the  year  ending  June  30, 1876 29. 695 

Mean  temperature  for  the  year  ending  June  30«  1876 1 ..         41°.3 

Amount  of  rain-fall  for  the  year  ending  June  30, 1876 18. 07  inches. 

Sergeant  R.  B.  Watkins  remains  in  charge,  and  has  been  without 
assistance  during  the  year. 

No  change  has  been  made  in  the  location  of  the  office,  nor  has  the 
station  been  inspected  since  the  date  of  last  report. 

The  local  observations  have  been  regularly  published  in  the  Mon- 
tanian,  a  weekly  journal. 

Telegraphic  communication  has  been  frequently  interrupted,  but  no 
break  has  occurred  in  the  mail-reports. 

WASHINGTON,  D.  0. 

[Official  number,  19.] 

Latitude 38P  53' 

Longitude '. 77°  V 

Mean  barometer  for  the  year  ending  June  30, 1876 30.  064 

Mean  temperature  for  the  year  ending  June  30, 1876 54^.5 

Amount  of  rain-faU  for  the  year  ending  June  30, 1876 48. 01  inches. 

Sergeant  Theodore  Mosher  remains  in  immediate  charge  of  thesta 
tion,  and  has  performed  his  duties  promptly,  faithfully,  and  zealously, 
as  in  previous  years. 

Sergeants  T.  B.  Jennings  and  E.  B.  Robbins  continue  in  charge  of  the 
night-relief,  and  Sergeant  J.  B.  Newlin  of  the  correspondence  in  the 
station  division. 

All  the  men  have  been  steady,  prompt,  and  faithful  in  the  discharge 
of  their  duties.  Sergeant  Hirst  was  relieved  from  the  charge  of  the 
printing-room  August  10, 1875,  and  his  successor.  Sergeant  F.  W.  Con- 
rad, April  3, 1876.  Since  the  latter  date.  Corporal  B.  C.  Wright  has 
been  in  charge  and  attended  faithfully  to  his  duties.  Sergeant  P.  F. 
Nagle  was  in  charge  of  the  lithograph-room  until  February  1, 1876, 
when  he  was  succeeded  by  Corporal  Simon  Farrell,  who  has  worked  hard 
to  fit  himself  for  the  duty.  Mr.  James  A.  Swift  continues  in  charge  of 
the  telegraph-room,  and  is  entitled  to  special  commendation. 
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NUMBER  OF  STATION  PUBLICATIONS. 

Farmers-  bnlletius  issued  during  the  year  ending  June  30, 1876 179, 599 

Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1876 14,235 

Maps  issued  during  the  year  ending  June  30,  1876 134,345 

Weekly  chronicler  issued  during  the  year  ending  June  30, 1876 20, 443 

Forms  15  (manifold)  issued  during  the  year  ending  June  30,  1876 13, 465 

Forms  22  issued  during  the  year  ending  June  30, 1876 140 

Monthly  weather-reviews  issued  during  the  year  ending  June  30,  1876 14,049 

International  bulletins  issued  during  the  year  ending  June  30,  1876 91, 033 

Total 467,309 

WILMINGTON,  NORTH  CAROLINA. 
[Official  number,  20.] 

Latitude 34°  11' 

Longitude 78^  10' 

Mean  barometer  for  the  year  ending  June  30,  1876 30.092 

Mean  temperature  for  the  year  ending  June  30,  1876 63°.  1 

Amount  of  rain- fall  for  the  year  ending  June  30,  1876 45. 92  inches. 

Sergeant  Robert  Seyboth  remains  in  charge,  and  has  given  satisfac- 
tion by  the  promptness  and  regularity  with  which  he  has  forwarded  all 
reports.  Since  October  5, 1875,  only  one  assistant  has  been  allowed 
the  station. 

Twenty-two  cautionary  signals  have  been  displayed,  of  which  number 
10  are  reported  as  fully  and  2  as  partly  justified  and  10  as  not  justified 
at  the  station. 

Since  the  establishment  of  the  Smithville  station  the  display  of  sig- 
nals at  this  point  has  become  of  less  value  than  formerly  to  the  larger 
class  of  vessels,  but  continues  to  be  of  importance  to  the  small  coasting- 
schooners  which  go  to  sea  through  New  Inlet,  several  miles  above 
Smithville.  The  sergeant  reports  that  none  of  this  class  of  vessels  will 
venture  to  sea  while  the  signal  is  flying. 

The  following  extracts  are  made  from  the  reports  of  the  sergeant: 

Of  the  many  advantages  derived  from  the  service,  I  may  mention  one  class  as  hav- 
ing come  under  my  immediate  observation,  namely,  the  pecuniary  benefit  derived  by 
captains  and  owners  from  a  knowledge  of  the  probable  direction  of  the  wind  for  some 
hoars  to  come.  If  the  wind  be  favorable  and  likely  to  remain  so,  or  if  expected  to 
veer  from  an  unfavorable  direction,  vessels  will  sail  up  or  down  the  river  instead  of 
employing  tug-boats  at  considerable  expense ;  while,  on  the  other  hand,  tug-boats  will 
proceed  in  search  of  vessels  when  the  indications  are  unfavorable  for  sailing,  such 
knowledge  being  thus  advantageous  to  both  vessels  and  tugs. 

I  have  beard  of  no  instance  where  a  vessel  went  to  sea  from  this  port  during  display 
of  signals.  Since  the  establishment  of  cautionary-signal  station  at  Smithvifie,  N.  C, 
the  important  point  has  been  gained  that  vessels,  after  leaving  here  for  the  mouth  of 
the  river,  derive  the  benefit  of  signals  displayed  here  hours  after  their  departure  and 
before  proceeding  toward  the  dangerous  shoals  beyond  Cape  Fear.  The  telegraph- 
line  to  Smithville  was  commenced  September  20  and  completed  October  2,  1875,  since 
which  time  no  material  interruption  has  taken  place.  The  building  of  this  line  and 
ita  extension  to  Cape  Hatteras  has  made  this  part  of  the  service  immensely  popular 
here,  the  line  supplying  a  long-felt  want.  Although  but  a  few  months  in  existence, 
the  use  of  the  line  in  marine  disasters  has  more  than  once  been  demonstrated.  I  refer 
to  the  grounding  of  the  German  bark  Emma,  the  steamer  Waccamaw,  and  the  British 
brig  Brothers,  near  Smithville,  when  prompt  assistance  was  sent  from  this  port  and 
the  vessels  gotten  oif  without  material  damage. 

By  the  completion  of  the  coast  telegraph  line  to  this  point  March  14, 
1876,  the  office  was  put  in  directcommuuication  with  the  Central  Officeand 
with  the  several  life-saving  stations  along  the  coast.  Owing  to  a  break 
in  the  line,  which  occurred  soon  after  its  completion,  the  full  benefits 
of  the  service  have  not  as  yet  been  realized  at  the  station.    The  line 
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will  be  repaired  as  soon  as  the  appropriation  for  the  next  fiscal  year 
becomes  available. 

The  station  was  inspected  in  March,  1876,  and  found  in  excellent  con- 
dition.   No  change  has  been  made  in  location  of  office  daring  the  year. 

NUMBER  OP  STATION  PUBLICATIONS. 

Bnlletins  issued  dnring  the  year  ending  Jane  30, 1876 4,7S!> 

Maps  issued  during  the  year  ending  June  30, 1876 2,548 

Local  reports  issued  during  the  year  ending  June  30,  1876 142 

Forms  22  issued  daring  the  year  ending  June  30, 1876 51 

Total 7,496 

WOOD'S  HOLL,  MASSACHUSETTS. 
[Official  number  y  60.] 

Latitude 41°  33' 

Longitude 7(P  40^ 

Mean  barometer  for  the  year  ending  June  30, 1876 30. 019 

Mean  temperature  for  the  year  ending  June  30, 1876 48^.  9 

Amount  of  rain-fall  for  the  year  ending  June  30, 1876 40. 59  inches. 

Sergeant  J.  K.  P.  Pardam  remains  in  charge.  An  assistant  was  fur- 
nished him  from  November  2, 1875,  to  March  28, 1876,  when  his  health 
was  safficiently  restored  to  enable  him  to  attend  to  the  daties  alone. 

Forty-seven  caationary  signals  have  been  ordered,  of  which  namber 
thirty  are  reported  as  justified  and  seventeen  as  not  justified  at  the  station. 

The  following  remarks  are  made  by  the  sergeant  in  reference  to  some 
of  these  displays: 

September  30  aiiif  October  1, 1875. — Although  the  velocity  of  the  wind  was  not  great, 
the  signal  was  justified,  on  account  of  thick  weather.  Some  vessels  took  warning  and 
anchored  in  Vineyard  Hav«n  Harbor. 

October  6  and  7,  1875. — Six  large  vessels  took  warning  by  the  signal  and  anchored  off 
Nobsque  light-house,  while  hundreds  made  for  Vineyard  Haven  Harbor. 

October  16  and  17,  1875.— A  large  fleet  of  vessels  sought  the  harbor  on  the  display  of 
the  signal. 

November  17  and  18, 1875. — ^The  stoFm  very  severe.  The  warning  heeded  by  a  large 
fleet  of  vessels,  which  took  refuge  in  the  harbor  as  soon  as  signal  was  hoisted.  Ves- 
sels going  through  the  sound  obey  the  signal  quickly.  Thousands  of  vessels  pass 
through  the  sound  daily,  and  there  is  not  one  out  of  ten  that  will  pass  the  signal  un- 
heeded. 

November  23  and  24, 1875. — Several  vessels  took  warning  and  escaped  the  gale. 

March  20  to  22,  187^. — A  large  fleet  of  vessels  took  warning  and  sought  shelter. 

March  24  to  26, 1876. — Ample  warning  was  given,  and  vessels  dropped  both  anchors 
and  prepared  to  ride  out  the  gale. 

May  1  and  2, 1876. — Signal  of  much  benefit,  {bs  very  many  vessels  took  warning  and 
escaped  the  weight  of  the  gale. 

The  station  has  not  been  inspected,  nor  has  any  change  been  made  in 
location  of  office,  since  the  date  of  last  report. 

The  flag-staff  on  Nobsqae  Point,  from  which  caationary  signals  are 
displayed,  was  moved  in  April  to  the  bell-tower,  which  gives  the  signal 
a  greater  elevation.  The  staff  is  in  front  of  the  light-house,  and  about 
IW)  feet  from  it. 

WYTHteYILLE,  VIRGINIA. 

{Official  number y  91.] 

Latitude 36^.56' 

Longitude 81°.  0' 

Mean  barometer  for  the  year  ending  June  30,  1876 29.858 

Mean  temperature  for  the  year  ending  June  30,  1876 5P.9 

Amount  of  rain-fall  for  the  year  ending  June  30, 1876 40. 31  inches. 

Sergeant  F.  Z.  Gosewisch  was  relieved  on  account  of  ill-health  May  8, 
1876,  and  succeeded  by  Sergeant  J.  Craig,  who  still  remains. 
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The  work  of  the  station  has  been  well  done  by  both  men.  It  has  not 
been  inspected  daring  the  year.  The  room  adjoining  office  was  occupied 
October  4, 1875,  and  the  barometer  moved  into  it  without  making  any 
•change  of  elevation. 

YANKTON,  D.  T. 

{Official  number  J  95.] 

w 

Latitade 429,45' 

Longitude 97°,  30' 

Mean  barometer  for  the  year  ending  June  30,  1876 29.993 

Mean  temperatnre  for  the  year  ending  June  30,  1876 44^.6 

Amonnt  of  rain-faU  for  the  year  ending  June  30,  1876 27. 17  inches. 

Sergeant  0.  A.  Shaw  has  been  in  charge  throughout  the  year,  with 
the  exception  of  the  month  of  September,  1875,  during  which  he  was 
absent  for  the  purpose  of  re-enlisting,  and  the  station -duties  were  per- 
formed by  Private  James  A.  Barwick,  sent  froqi  the  Saint  Paul  station 
to  attend  to  them. 

The  station  has  not  bean  inspected  since  date  of  la«t  report. 

The  erection  of  a  building,  adjoining  the  office,  so  sheltered  the 
anomemeter  that  it  was  found  necessary  to  raise  it  about  15  feet.  This 
was  done  by  means  of  a  wooden  staff,  until  the  receipt  of  a  standard 
telescopic  rod. 

No  change  of  location  in  office  has  been  made. 

High  water  in  the  Missouri,  at  this  point,  occurred  April  13,  1876, 
and  low  water  November  7, 1875,  when  the  gauge-readings  were  13  feet 
9  inches  and  5  feet  8  inches,  respectively. 

RECAPITULATION. 

Xambcr  of  sergeants  on  station  Jnne  30, 1876 103 

^Camber  of  corporals  on  station  June  30,  1876 9 

Namber  of  privates  on  station  Jnne  30,  1876 94 

Total. 206 

Of  this  number,  five  sergeants,  one  corporal,  and  four  privates  are  on 
duty  in  the  central  office. 

The  aggregate  last  year  was  two  hundred  and  forty-five  men,  making 
the  reduction  in  station-force  during  the  year  thirty-nine  men. 


PUBLICATIONS. 

[Year  ending  June  30,  1876.] 

Maps,  (printed) 385,246 

Maps,  (manifold) 34,711 

Farmers'  bnlletins , 2,480,023 

BaUetins,  (manifold) 314,393 

Kiver  bulletins,  (Forms  26) 50,626 

Forms  15,  (manifold) : 71,012 

Form  22 5,966 

Local  reports 41,928 

Weekly  weather  chronicles 20,443 

Monthly  weather  reviews 14, 049 

International  bnlletins 91,093 

Total 3,509.430 
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TELEGKAPHIC  STATIONS. 


Each  station  opened  on  the  telegraph-lines  in  charge  of  this  office  in 
Texas,  California,  Arizona,  New  Mexico,  and  the  Indian  Territory  is 
required  to  make  at  least  one  meteorological  observation  each  afternoon, 
and  report  it  by  telegraph  to  the  Central  Office.  All  of  the  stations  are 
not  yet  fully  equipped  with  instruments,  "but  it  is  proposed  to  supply 
them  as  rapidly  as  practicable. 

Those  without  instruments  report  the  state  of  weather  and  direction 
of  wind,  getting  the  latter  from  some  local  vane.  The  reports  ft-om  the 
Texas  line  are  collected  at  Denison,  and  sent  to  Saint  Louis  for  transfer 
to  the  Central  Office  with  the  regular  afternoon  report  of  that  station. 
The  California  and  Arizona  reports  are  similarly  transferred  at  San 
Diego,  and  the  New  Mexican  ones  at  Santa  F^.  The  officers  in  charge 
of  the  several  lines  have  immediate  charge  of  this  work,  and  attend  to 
its  details  under  instructions  from  the  Central  Office. 

The  following  table  shows  the  stations  from  which  reports  have  been 
received,  the  date  at  which  they  were  commenced,  and  when  stopped, 
the  date  of  discontinuance,  with  the  kind  of  report  sent,  whether  com- 
plete or  partial : 


TEXAS  LINB. 


Name  of  station. 


San  Antonio .... 

Boeme 

BraokettsTille  .. 

Brownsville 

Castroville 

Cambridge 

Colorado 

Comfort 

Concho 

Decatur 

Benlson 

Eaj^le  Pass 

Edinbarsh 

PredericKsbnrgh 

Griffin 

Jacksboro. 

Laredo 

Mason 

McKavitt 

Pilot  Point 

Hio  Grande 

Roma....' 

Ringgold 

siii  :...., 

Stockton 

Uvalde 

Fort  Bayard 

Fort  Selden 

Campo 

Florence 

Lowell 

Maricopa 

PboDnix 

Prescott 

Stanwix , 

Tncson 

Verde 

Wickenbnrgh  ... 

Tnma 

Grant 


Reports  com- 
menced. 


Jan. 

May 

May 

Sept 

Jan. 

Jan. 

Jan. 

May 

Oct 

Jan. 

Sept 

Nov. 

Jan. 

Mar. 


20,1876 
9,1876 
8,1876 

14. 1875 
82,1876 
22,1876 
22,1876 

9.1876 
20,1875 
22,1876 

1,1875 
26,1875 

24. 1876 
22,1876 


Jan.  22,1876 
Sept  12, 1875 
Jan.  24,1876 
Feb.    8,1876 


Reports  dis- 
continued. 


Jan. 

Jan. 

Sept 

Jan. 

Sept 

Sept 

Feb. 

Jan. 


2-2.1876 
22,1876 

15. 1875 

25. 1876 
4,  1875 
9.1875 

29,1876 
22, 1876 


Mar. 
Feb. 


7, 1876 
7, 1876 


Kind  of  report  sent. 


Complete  report 

Weather,  direction  and  velocity  of  wind. 

Temperature,  weather  and  wind. 

Complete  report. 

Weather  only. 

Weather,  direction  and  velocity  of  wind. 

Weather,  direction  and  velocity  of  wind. 

Weather,  direction  and  velocity  of  wind. 

Weather,  direction  and  velocity  of  wind. 

Weather,  direction  and  velocity  of  wind. 

Complete  report 

Weather,  direction  and  velocity  of  wind. 

Weather,  direction  and  velocity  of  wind. 

Temperature,  humidity,  rain,  and  weather,  direc- 
tion of  wind  and  oloiida. 

Weather,  direction  and  velocity  of  wind. 

Complete  report. 

Weather,  direction  and  velocity  of  wind. 

Thermometer,  humidity,  direcdon,  and  velocity  of 
wind  and  weathr. 

Weather,  direction  and  velocity  of  wind. 

Weather,  direction  and  velocity  of  wind. 

Complete  report 

Weather  only. 

Weather,  direction  and  velocity  of  wind. 

Complete  report. 

Complete  record,  excepting  barometer. 

Weather,  direction  ana  velocity  of  wind. 


XBW  MEXICO  LINE. 


June  12, 1876 
June  12, 1876 


Thermometer,  weather,  direction  of  wind. 
Thermometer,  weather,  direction  of  wind. 


ARIZONA  LIKB. 


Jan. 

Jan. 

Feb. 

Jan. 

Jan. 

Sept 

Jan. 

Sept 

Feb. 

Jan. 

Sept 

Feb. 


2.5, 1876 
25,1876 
10, 1876 
25,1876 
28,1876 

21. 1875 

25. 1876 

21. 1875 

17. 1876 
28,1876 
21. 1875 
28,1876 


Thermometer,  wind  direction,  clouds,  and  weather. 
Thermometer,  wind  direction,  clouds,  and  weather. 
Thermometer,  wind  direction,  clouds,  and  weather. 
Thermometer,  wind  direction,  clouds,  and  weather. 
Thermometer,  wind  direction,  clouds,  and  weather. 
Thermometer,  wind  direction,  clouds,  and  weather. 
Thermometer,  wind  direction,  clouds,  and  weather. 
Complete  report,  except  velocitv. 
Thermometer,  wind  direction,  clouds,  and  weather. 
Thermometer,  wind  direction^  clouds,  and  weather. 
Complete  report,  except  velocity. 
Only  one  report  received 
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The  following  detailed  report  of  the  Texas  stations  is  furnished  by 
Lieut.  George  S.  Grimes,  acting  signaloi&cer : 

DENISON. 

This  station  was  opened  on  December  16, 1874.  Meteorological  re- 
ports began  September  1, 1875. 

Meteorological  instruments:  Nine  barometers,  (5  unserviceable,)  1 
anemometer,  1  hygrometer,  5  rain-gauges,  1  self-register,  7  thermome- 
ters, (6  unserviceable,)  3  maximum  thermometers,  (2  unserviceable,)  and 
1  minimum  thermometer.  Telegraphic:  1  key,  1  lightning-arrester,  2 
relays,  2  sounders,  and  1  switch-board. 

Changes:  On  duty  July  1, 1875,  Sergeant  John  Laurens,  chief  clerk ; 
Sergeant  George  S.  Eowley,  operator ;  and  Private  T.  W.  Milburn,  as- 
sistant operator.'  Sergeant  George  S.  Rowley  was  assigned  to  temporary 
duty  at  Jacksboro',  Tex.,  August  31,  1875.  Private  T.  W.  Milburn 
was  transferred  to  Eagle  Pass,  Tex.,  where  he  was  assigned  to  duty  as 
repairer,  September  16, 1875.  Private  James  O'Dowd  reported  for  duty 
at  Denison  in  compliance  with  Special  Orders  164,  Office  of  Ghief  Signal 
Officer,  September  30,1875.  Sergeant  John  Laurens  was  ordered  to 
proceed  to  Fort  Stockton  and  Concho,  Tex.,  to  carry  out  special  instruc- 
tions, on  October  1, 1875,  and  to  return  to  Denison  October  15, 1875. 
Private  William  E.  Partrick  was  ordered  to  this  station  for  assignment 
to  duty  by  Special  Orders  173,  Office  of  Chief  Signal  Officer,  dated  Octo- 
ber 12,  1875,  and  placed  on  temporary  duty  October  18, 1875.  Private 
James  O'Dowd  was  assigned  to  duty  as  operator  and  repairer  at  Boma, 
Tex.,  October  15, 1875.  Private  Frank  King  was  ordered  to  this  station 
for  assignment  to  duty  by  Special  Orders  181,  Office  of  Chief  Signal  Offi- 
cer, dated  October  26, 1875,  and  was  placed  on  temporary  duty  October  31 , 

1875.  On  November  11, 1875,  Private  William  R.  Partrick  relieved  Cor- 
poral James  O'Dowd  at  Eoina,  Tex.,  and  ordered  to  establish  an  office 
at  that  point.  Private  Frank  King  was  ordered  to  Mason,  Tex.,  to  es- 
tablish an  office,  December  28, 1875.  Private  Pembroke  M.  Wilson  was 
ordered  to  this  office  for  assignment  to  duty  by  Special  Orders  7,  Office 
of  Chief  Signal  Officer,  dated  January  11, 1876.  Private  William  A.  Mas- 
sey  was  assigned  as  meteorological  observer  by  Special  Orders  4,  Office 
of  Chief  Signal  Officer,  dated  February  12, 1876.  On  February  2, 1876, 
Private  Pembroke  M.  Wilson  was  ordered  to  Mason,  Tex.,  to  carry  out 
special  instructions,  and  on  the  29th  to  Fredericksburgh,  Tex.,  to  estab- 
lish an  office ;  Corporal  James  O'Dowd  was  ordered  to  this  office  from 
Boma,  Tex.,  on  March  26, 1876,  to  await  further  orders ;  on  March  26, 

1876,  Sergeant  John  Laurens  was  relieved  from  duty  at  this  office  by 
Private  John  V.  Brown,  who  was  ordered  here  by  Special  Orders  45, 
Office  of  Chief  Signal  Officer,  dated  March  20, 1876.  Private  I.  Y.  Wal- 
lace was  ordered  here  by  Special  Orders  46,  Office  of  Chief  Signal  Officer, 
March  21, 1876,  and  on  the  29th  transferred  to  Boerne,  Tex.,  and  as- 
signed to  duty  there  as  repairer.  On  April  3, 1876,  Corporal  James 
O'Dowd  was  ordered  to  Jacksboro',  Tex.,  to  relieve  Private  Henry 
A.  Bathvon,  and  assigned  to  duty  as  operator.  Private  James  Brown 
was  ordered  to  this  office  by  Special  Orders  52,  Office  of  Chief  Signal 
Officer,  April  3,  1876,  and  assigned  to  duty  as  repairer  at  this  point  on 
the  10th.  On  April  28, 1876,  Private  I.  V.  Wallace  was  relieved  from 
dnty  at  Boerne,  Tex.,  and  assigned  to  duty  here  as  clerk,  and  to  extra  duty 
as  repairer  June  17, 1876.  Private  James  Brown  was  ordered  to  Rio 
Grande  City,  Tex.,  on  May  2,  1876,  and  assigned  to  duty  as  repairer. 
Sergeant   George    S.  Rowley  was    transferred    to   Jacksboro',  Tex., 
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May  6, 1876.  Private  Thomas  B.  Bowlus  was  ordered  to  this  office  from 
Pecos  Crossing  to  await  further  orders,  Jane  17,  1876.  Sergeant  John 
V.  Brown,  Privates  Ignatius  V.  Wallace,  William  A.  Massey,  and 
Thomas  B.  Bowlus,  were  on  duty  at  this  station  June  30, 1876. 

PILOT  POINT. 

Opened  June  18, 1875.  Meteorological  reports  began  to  be  sent  Jan- 
uary 1, 1876.  Meteorological  instruments :  1  anemometer,  1  hygrometer, 
1  sounder,  1  rain-gauge.  Telegraphic :  1  relay,  1  key,  and  1  switch-board, 
all  serviceable. 

Changes :  Private  Frank  Mangels  was  on  duty  at  this  station  July 
1, 1876,  and  remained  until  transferred  to  Fort  Sill,  I.  T.,  on  June  17, 
1876.  This  change  was  not  effected  up  to  June  30, 1876.  Private  Frank 
Mangels  remains  in  charge  of  the  office  June  30,  1876.  * 

DECATUR. 

Opened  February  1, 1876.  Meteorological  reports,  consisting  of  di- 
rection of  wind  and  state  of  weather  began  about  same  date.  Meteo- 
rological instruments:  none.  Telegraphic:  1  relay,  1  sounder,  and  1  key; 
all  serviceable. 

Changes :  Private  H.  E.  Conner  was  ordered  January  1, 1876,  to  estab- 
lish this  office  and  remained  in  charge  until  relieved  by  Private  James 
H.  Crowley,  April  3, 1873.  Private  James  H.  Crowley  was  in  charge 
of  the  office  June  30, 1876. 

JACKSBORO\ 

Opened  May  8, 1875.  Meteorological  reports  began  September  12, 1875. 
Meteorological  instruments :  1  barometer,  1  thermometer,  1  hygrometer, 
1  minimum  thermometer,  and  1  rain-gauge.  Telegraphic:  3  relays,  2  box 
sounders,  and  2  switch-boards,  all  serviceable. 

Changes:  Private  Eugene  Peters  was  on  duty  at  this  office  July  1, 

1875.  On  August  1,  1875,  Private  Charles  Comlossy  was  ordered  to 
this  station  from  Fort  Richardson,  and  assigned  to  duty  as  repairer, 
and  continued  until  August  17,  1875,  when  he  was  relieved  and  ordered 
to  Fort  Whipple,  Va.  On  August  31,  1875,  Sergeant  George  S.  Rowley 
relieved  Private  Eugene  Peters,  who  \yas  transferred  to  Fort  Sill,  I.  T., 
relieving  Private  H.  E.  Conner,  who  was  in  turn  transferred  to  Jacks- 
boro',  relieving  Sergeant  Rowley,who  was  ordered  to  return  to  Denison, 
Tex.  On  September  25, 1875,  Private  P.  B.  McSweeney  was  ordered 
from  Houston,  Tex.,  where  he  was  awaiting  orders,  and  assigned  to  duty 
as  repairer.  On  October  1,  1875,  Private  Floyd  Shock  was  transferred 
here  from  Graham  City,  Tex.,  exchanging  offices  with  Private  H.  E. 
Conner.  On  October  15,  1875,  Private  P.  B.  McSweeney  was  relieved 
and  ordered  to  Fort  Whipple,  Va.  Corporal  Charles  H.  Mays  was 
transferred  here  from  Griffiu,  Tenn.,  and  assigned  to  duty  as  repairer, 
October  23,  1875.  Private  H.  E.  Conner,  then  in  confinement  at  Fort 
Richardson,  (Jacksboro',)  was  ordered  to  proceed  to  Decatur,  Tex,,  Jan- 
uary 3,  1876.  Private  H.  A.  Rath  von  was  ordered  here  by  Special  Or- 
der 28,  Office  Chief  Signal  Officer,  February  15, 1876,  relieving  Corporal 
Floyd  Shock,  who  was  ordered  to  Fort  Whipple,  Va.  Corporal  James 
O'Dowd  was  transferred  here  from  Denison,  Tex.,  April  3,  1876,  reliev- 
ing Private  H.  A.  Rathvon,  transferred  to  Griffiu,  Tex.    On  May  2, 

1876,  Corporal  James  O'Dowd  was  transferred  to  Stockton,  Tex.     May 
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2, 1876,  Sergeant  George  S.  Rowley,  was  ordered  here  from  Denison,Tex., 
and  placed  in  charge  of  office.  On  June  25, 1876,  Corporal  Joseph  M. 
Kistler  was  transferred  to  this  office  from  Boerne,  Tex.,  and  assigned 
to  daty  as  repairer. 

Sergeant  George  S.  Rowley,  Corporal  J.  M.  Kistler,  and  Private 
Charles  H.  Mays  remain  on  daty  at  this  office,  June  30, 1876. 

CAMBRIDGE. 

Opened  June  17, 1875.  Meteorological  reports  began  January  22, 
1876,  consisting  of  direction  of  wind  and  state  of  weather.  Meteorolog- 
ical instruments :  One  rain-gauge.  Telegraphic:  1  combination  set,  and 
1  lightning-arrester,  all  serviceable. 

Changes:  Private  Wm.  M.  Weddington  has  been  in  charge  during 
the  year  and  still  remains. 

FORT  SILL,  INDIAN  TERRITORY. 

Opened  June  23, 1875.  Meteorological  reports  began  September  9, 
1875.  Meteorological  instruments :  1  barometer,  1  anemometer,  1  hy- 
grometer, 1  rain-gauge,  1  maximum  thermometev,  and  1  minimum  ther- 
mometer. Telegraphic :  1  relay,  1  sounder,  1  key,  and  1  lightning-ar- 
rester, all  serviceable. 

Changes :  Private  H.  B.  Conner  was  in  charge  of  this  office  July  1, 
1875,  and  remained  until  transferred  to  Jacksboro',  Tex.,  August  31, 
1875,  relieving  Private  Eugene  Peters,  who  was  ordered  to  duty  at  this 
station.  On  June  17, 1876,  Private  Frank  Mangels  was  ordered  here 
from  Pilot  Point,  Tex.,  and  Private  Eugene  Peters  to  Uvalde,  Tex. 
(This  change  was  not  effected  June  30,  1876.) 

Private  Eugene  Peters  remains  in  charge  of  the  office,  June  30, 1876. 

GRAHAM. 

Opened  June  16, 1876.  Meteorological  reports,  consisting  of  direction 
of  wind  and  state  of  weather,  began  about  same  date.  Meteorological 
instruments :  none.  Telegraphic :  1  relay,  1  sounder,  1  key,  and  1  light- 
ning-arrester ;  all  serviceable. 

Changes:  Private  Floyd  Shock  was  in  charge  of  this  station  July  1, 
1875,  and  remained  until  transferred  to  Jacksboro',  Tex.,  October  1, 
1875,  exchanging  stations  with  Private  H.  E.  Conner,  (no  data  of 
latter  transfer.)  A  civilian,  Mr.  T.  J.  Barry,  was  put  in  charge  about 
the  time  of  above  transfer,  and  still  remains,  June  30,  1876. 

GRIFFIN. 

Opened  July  1, 1875.  Meteorological  reports  began  January  22, 1876, 
Meteorological  instruments :  1  barometer,  1  anemometer,  1  hygrometer, 
1  maximum  thermometer,  1  minimum  thermometer,  and  1  rain-gauge. 
Telegraphic :  2  combination  sets,  2  keys,  and  2  lightning-arresters — all 
serviceable. 

Changes:  Private  James  H.  Crowley  was  in  charge  July  1,  1876. 
Corporal  Charles  H.  Mays  was  transferred  here  from  repair  party  be- 
tween Fort  Griffin  and  Camp  Colorado,  Tex.,  July  23,  1875,  and  again 
transferred  on  October  23,  1875,^  to  Jacksboro',  Tex.  Private  H.  A. 
Bathvon  was  ordered  here  from'  Jacksboro',  Tex.,  relieving  Private 
Crowley,  who  was  ordered  to  Decatur,  Tex.,  on  April  3,  1870. 

Private  H.  A.  Rathvon  remains  in  charge  June  30, 1876. 
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CAMP  OOLOKADO. 

Opened  October  19, 1875.  Meteorological  reports,  showing  direction 
of  wind  and  state  of  weather  and  rain-fall,  began  January  22,  1876. 
Meteorological  instruments :  1  rain-gauge.  Telegraphic:  1  combination 
set,  and  2  lightning-arresters ;  all  serviceable. 

Changes :  Private  Courtland  R.  Browder  was  in  charge  July  1, 1875. 
Private  William  M.  Hawes  was  ordered  here  from  repair  party  between 
Fort  Griffin  and  Camp  Colorado,  Tex.,  and  assigned  to  duty  as  repairer 
on  July  23, 1875.  Private  Hawes  was  ordered  to  Fort  Whipple,  Va., 
September  27, 1876.  Private  John  Peters  was  assigned  here  as  repairer 
from  construction  party  then  between  Fort  Richardson  and  Griffin,  Tex., 
June  26, 1875,  and  transferred  to  Concho,  Tex.,  June  20, 1^76. 

Private  Courtland  R.  Browder  was  on  duty  at  this  station  June  30, 
1876. 

CONCHO. 

Opened  about  October  20, 1875,  (no  exact  data.)  Meteorological  re- 
ports began  with  date  of  opening.  Meteorological  instruments :  2  bar- 
ometers, 1  anemometer,  1  hygrometer,  2  thermometers,  and  2  rain-gauges. 
Telegraphic :  1  combination  set,  2  keys,  2  sounders,  2  switch-boards,  and 
1  lightning-arrester ;  all  serviceable. 

Changes :  Private  William  J.  Cundall,  from  San  Antonio,  wa^  as- 
signed as  operator  August  4, 1875 ;  Corporal  James  E.  Cairns,  from 
construction  party,  as  repairer,  on  August  31,  1875.  Corporal  Cairns 
was  ordered  to  Denison,  Tex.,  for  discharge  on  September  3,  1875. 
Private  J.  H.  Ramsey  was  ordered  to  this  station  from  Houston,  Tex.^ 
as  repairer,  September  25, 1876.  Private  J.  C.  Rickli  was  transferred 
here  from  McKavett,  Tex.,  October  23, 1875,  and  assigned  to  duty  as 
repairer  on  October  27, 1875.  Private  J.  H.  Ramsey  was  transferred  to 
Stockton,  Tex.  Private  John  Peters  was  transferred  to  this  station  from 
Camp  Colorado,  Tex.,  June  25,  1875.  Private  John  C.  Rickli  was  re- 
lieved from  duty  as  repairer,  and  assigned  to  charge  of  Comfort,  Tex., 
June  17,  1876. 

Privates  W.  J.  Cundall  and  John  Peters  remain  on  duty  June  30, 1876. 

STOCKTON. 

Opened  February  26, 1876.  Meteorological  reports  began  February 
29, 1876.  Meteorological  instruments:  1  thermometer,  1  hygrometer,  1 
anemometer.  Telegraphic:  1  combination  set,  and  1  relay;  all  serv- 
iceable. 

Changes :  Private  Jos.  H.  Ramsey  was  ordered  as  repairer  at  this  sta- 
tion, October  27,  1875,  and  was  relieved  by  Special  Orders  No.  43, 
Office  Chief  SignalOfficer,  dated  March  14, 1876,  and  ordered  to  Fort 
Whipple,  Va.  Corporal  Jas.  O'Dowd  was  assigned  here  from  Jacksboro', 
Tex.,  May  2, 1876,  and  was  in  charge  of  office  June  30, 1876. 

Mc  KAYETT. 

Opened  October  19, 1875.  Meteorological  reports  began  January  22, 
1876,  showing  direction  of  wind  and  state  of  weather.  Meteorological  in- 
struments, none.  Telegraphic :  1  combination  set,  and  1  switch- board } 
all  serviceable. 

Changes :  Private  John  C.  Rickli  was  ordered  here  from  construction 
party,  September  25,  1875,  and  assigned  to  duty  as  repairer,  and  was 
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transferred  to  Concho,  Tex.,  Oct.  23,  1875.  Private  Edwin  G.  Prince 
was  assigned  to  this  office  from  Deuison,  Tex.,  on  September  25,  1875, 
and  still  remains,  June  30,  1876. 

MASON. 

Opened  February  7, 1876.  Meteorological  reports  began  February  8, 
1876.  Meteorological  instruments,  1  maximum  thermometer  and  1  mini- 
mum  thermometer.  Telegraphic :  1  combination  set,  and  1  switch-board ; 
all  serviceable. 

Changes:  Private  Frank  King  was  assigned  here  from  Denison,  Tex., 
and  still  remains,  June  30, 1876. 

FREDERICKSBURG. 

Opened  March  14, 1876.  Meteorological  reports  began  on  the  March 
22, 1876.  Meteorological  instruments:  1  hygrometer  and  1  rain-gauge. 
Telegraphic:  1  combination  set,  1  relay,  1  sounder,  and  1  key  ^  all  serv- 
iceable. 

Changes:  Private  Pembroke  M.  Wilson  was  ordered  from  Denison, 
Tex.,  to  establish  office  at  this  point,  February  29,  1876,  and  still 
remains,  June  30,  1876. 

COMFORT. 

Opened  May  6,  1876.  Meteorological  reports,  showing  direction  of 
wind  and  state  of  weather,  began  same  date.  No  meteorological  instru- 
ments here.  Telegraphic :  1  combination  set,  1  cut-out  and  lightning- 
arrester  ;  all  serviceable. 

Changes :  Mr.  G.  I.  Copp  (civilian)  was  in  charge  of  this  station  until 
relieved  by  Private  John  (3.  Rickli,  from  Concho,  Tex.,  June  17,  1876,  to 
take  charge  of  the  office.    Private  Rickli  was  in  charge  June  30, 1876. 

BGERNE. 

Opened  May  6, 1876.  No  meteorological  reports  or  instruments  at 
this  office.    Telegraphic :  1  combination  set ;  serviceable. 

Changes :  Miss  Annie  PoUmar  (civilian)  is  in  charge.  Private  I.  Y. 
Wallace  was  assigned  here  as  repairer  March  29, 1876,  and  relieved  from 
duty  and  ordered  to  Denison,  Tex.,  April  28,  1876.  Corporal  J.  M. 
Kistler  was  ordered  here  as  operator  June  17,  1876,  relieving  Miss 
Annie  Pollmar.  On  June  25, 1876,  Corporal  Kistler  was  transferred  to 
Jacksboro',  Tex.,  and  assigned  to  duty  as  repairer.  Miss  Annie  Poll- 
mar  was  in  charge  June  30, 1876. 

SAN  ANTONIO. 

Opened  September  22, 1875.  Meteorological  reports  began  January 
20,  1876.  Meteorological  instruments:  1  barometer,  1  anemometer, 
1  hygrometer,  1  self-register,  2  thermometers,  2  maximum  themom- 
eters,  2  minimum  thermometers,  and  2  rain-gauges.  Telegraphic: 
1  relay,  1  key,  2  repeaters,  1  sounder,  1  box-sounder,  2  lightning-arrest- 
ers, and  1  switch-board  ;  all  serviceable. 

Changes :  Mr.  N.  J.  Petrich  (civilian)  has  been  in  charge  since  the 
opening  of  the  office.  Mr.  Petrich  has  two  civilian  assistants,  Messrs. 
J.  K.  and  E.  M.  Dunbar,  all  of  whom  remain  on  duty  June  30, 1876. 


I 
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CASTROVILLB. 

Opened  September  29, 1875.  Meteorological  reports  began  January  22, 
1876.  Meteorological  instraments :  1  thermometer,  1  anemometer,  and 
1  hygrometer.  Telegraphic:  1  combination  set,  1  key,  1  relay,  1  sounder, 
and  1  switch  cut-out ;  all  serviceable. 

Changes :  Private  Julius  Gerard  was  assigned  to  this  office  Septem- 
ber 11, 1875,  and  remains  on  duty  June  30, 1876. 

UVALDE. 

Opened  September  6, 1875.  Meteorological  reports  began  January  22, 
1876.  Meteorological  instruments:  1  anemometer  and  1  rain-gauge. 
Telegraphic:  1  relay,  1  sounder,  and  1  cutout  with  lightning-arrester 
attached  ;  all  serviceable  except  anemometer,  which  is  reported  out  of 
order. 

Changes:  Private  C.  F.  Ottinger  was  ordered  herefrom  San  Antonio, 
where  he  was  awaiting  orders,  July  10, 1875,  and  assigned  to  duty  as 
repairer,  and  remained  until  ordered  to  Fort  Whipple,  Virginia,  Sep- 
tember 27,  1875.  Private  J.  T.  Fitzgerald  was  ordered  to  this  office  from 
San  Antonio,  Tex.,  July  23, 1875,  and  to  Fort  Whipple,  Virginia,  January 
11,  1876,  being  relieved  by  Mr.  George  I.  Copp,  (civilian,)  who  was 
placed  in  charge.  Private  Eugene  Peters  was  ordered  here  from  Fort 
Sill,  Ind.  T.,  June  17, 1876.  This  change  had  not  been  effected  up  to 
June  30,  1876.    Mr.  G.  O.  Appleby  remained  in  charge  June  30,  1876. 

BRACKETTVILLE. 

Opened  September  1,  1875.  Meteorological  reports  began  May  2, 
1876.  Meteorological  instruments:  2  thermometers,  1  anemometer,  1 
hygrometer,  and  1  rain-gauge.  Telegraphic :  1  sounder,  1  box-sounder, 
and  1  key.    All  serviceable. 

Changes :  Sergeant  Isaac  R.  Birt  in  charge  until  relieved  by  Sergeant 
John  McGlone,  Special  Order  No.  77,  Office  of  Chief  Signal-Officer,  dated 
May  18,  1876,  and  transferred  to  Indianola,  Tex.  Private  J.  J.  Buckley 
was  transferred  to  this  office  from  Sabinal,  Tex.,  for  repair  duty,  and 
remained  until  transferred  to  Eagle  Pass,  Tex.,  April  29, 1876.  Sergeant 
John  McGloue  was  ordered  to  relieve  Private  W.  R.  Partrick  at  Laredo, 
Tex.,  and  the  latter  placed  in  charge  of  this  office  June  15, 1876.  Pri- 
vate Partrick  was  in  charge  June  30,  1876. 

EAGLE  PASS. 

Opened  January  19, 1875,    Meteorological  reports  began  November  26, 

1875.  Meteorological  instruments :  2  thermometers,  1  maximum  ther- 
mometer, 1  minimum  thermometer,  and  1  anemometer.  Telegraphic:  1 
combination  set.    All  serviceable. 

Changes:  No  record  who  was  in  charge  of  this  station  July  1,  1875. 
Private  T.  W.  Milburn  was  assigned  as  operator  and  repairer,  from  Den- 
ison,  Tex.,  September  16,  1875.  Corporal  J.  J.  Buckley  was  transferred 
to  this  office  from  Brackettville,  Tex.,  and  assigned  to  duty  as  repairer 
April  29,  1876.    Both  men  remained  on  duty  June  30,  1876. 

LAREDO. 

Opened  December  15, 1875.    Meteorological  reports  began  January  24, 

1876.  Meteorological  instruments :  1  thermometer,  1  hygrometer,  and 
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1  rain-gaage.  Telegraphfc:  1  soander,  one  key,  one  boxsoauder,  1 
combination  set,  and  1  lightning-arrester.    All  serviceable. 

Changes :  Corporal  James  O'Dowd  was  ordered  from  Koma,  Tex.,  to 
open  an  office  at  this  point  November  11, 1875.  Corporal  J.  M.  Kistler 
and  Private  William  E.  Miller  were  ordered  here  from  Rio  Grande  City, 
Tex.,  November  25, 1875,  and  assigned  to  duty  as  repairers.  Corporal 
James  O'Dowd  was  ordered  to  Denison,  Tex.,  and  relieved  by  William 
R  Partrick  from  Roma,  Tex.,  March  20, 1876,  and  on  June  15, 1876,  Pri- 
vate Partrick  exchanged  offices  with  Sergeant  John  McGlone  from 
Brackettville,  Tex.  Corporal  J.  M.  Kistler  was  relieved  from  this  office 
and  ordered  to  take  charge  of  Boerne,  Tex.,  June  17, 1876.  Sergeant 
John  McGlone  and  Private  William  L.  Miller  were  on  duty  at  this  sta- 
tion Jane  30,  1876. 

ROMA. 

Meteorological  reports  beginning  February  2, 1876,  were  discontinued 
March  20, 1876. 

Changes:  Corporal  James  O'Dowd  was  ordered  to  this  point  from 
Denison,  Tex.,  to  establish  an  office,  October  15, 1875 ;  Private  William 
B.  Partrick,  for  the  same  purpose,  November  11, 1875,  relieving  Corpo- 
ral O'Dowd,  who  was  transferred  to  Laredo,  Tex.  On  March  20, 1876, 
Private  William  K  Partrick  was  ordered  to  relieve  Corporal  James 
O'Dowd  at  Laredo,  Tex.  A  civilian  was  put  in  charge  of  the  office  and 
remained  until  closed.    No  date  when  closed. 

RIO   GRANDE  CITY. 

Opened  May  28, 1875.    Meteorological  reports  began  September  15, 

1875.  Meteorological  instruments :  1  barometer,  1  thermometer,  and  1 
rain-gauge.  Telegraphic:  1  combination  set,  1  relay,  1  sounder,  1  key, 
and  2  lightning-arresters.    All  serviceable. 

Changes:  On  duty  July  1,  1875,  Corporal  J.  M.  Kistler,  operator. 
Private  H.  C.  Wineland,  operator  and  repairer,  and  Private  W.  L. 
Miller,  repairer.  Corporal  Kistler  and  Private  Miller  were  transferred 
to  Laredo,  Tex.,  November  8, 1875.  Private  James  Brown  was  ordered 
to  this  office  fit>m  Denison,  Tex.,  May  2,  1876^  and  assigned  to  duty 
as  repairer.  Corporal  H.  C.  Wineland  and  Private  James  Brown 
remained  on  duty  June  30, 1876. 

EDINBURG. 

Opened  September  12, 1875.  Meteorological  reports  showing  direc- 
tion of  wind  and  state  of  weather  began  January  24, 1876.  Meteoro- 
logical instruments:  1;  rain-gauge.  Telegraphic:  1  combination  set. 
All  serviceable. 

Changes:  Sergeant  £.  A.  Lewis  was  transferred  here  from  Browns- 
ville, Tex.,  July  27, 1875.  Private  John  H.  Ramsey  and  Henry  C.  Scott, 
from  construction  party,  then  between  Brownsville  and  Ringgold  Bar- 
racks, Tex.,  were  assigned  to  duty  as  repairers,  August  1,  1875.  Pri- 
vate Scott  was  ordered  to  Fort  Whipple,  Va.,  August  17,  1875. 
Private  Ramsey  was  transferred  to  Houston,  Tex.,  to  await  further 
orders,  September  3, 1875.  Sergeant  Lewis  was  ordered  to  exchange 
offices  with  Corporal  George  Morrill,  at  Brownsville,  Tex.,  January  1, 

1876.  (Corporal  Morrill  died  at  Brownsville  January  2,  1876,  before 
transfer  was  effected.)  Private  H.  M.  Wells  was  assigned  to  this  office 
as  operator  and  repairer.  Special  Order  No.  7,  Office  Chief  Signal-Officer, 
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dated  January  11,  1876,  and  remained  in  charge  of  this  office  until 
ordered  to  Fort  Whipple,  Va.,  and  was  succeeded  by  Private  Ed- 
son  T.  Peck,  who  was  ordered  to  this  station  by  Special  Order  No. 
71,  Office  Chief  SignalOfficer,  May  5,  1876.  Private  Edson  T.  Peck 
remains  in  charge  June  30, 1876. 

BROWNSVILLE. 

Opened  August  29, 1875.  Meteorological  reports  began  September  14, 
1875.  Meteorological  instruments :  1  barometer,  1  thermometer,  1  hy- 
grometer, 1  anemometer,  1  rain-gauge,  1  maximum  and  1  minimum  ther- 
mometer. Telegraphic :  2  combination  sets,  1  relay,  1  sounder,  1  key, 
and  2  lightning-arresters.    All  serviceable. 

Changes:  On  duty  July  1, 1875,  Sergeant  E.  A.  Lewis  and  Private  P.  B. 
McSweeny.  Private  Wm.  R.  Partrick  was  transferred  to  this  office  from 
Brownsville,  Tex.,  June  15, 1875.  Private  McSweeny  was  ordered  to 
Houston, Tex., to  awaitfurther  orders, September  3, 1875.  SergeantE. A. 
Lewis  was  transferred  to  Edinburg,  Tex.,  July  27, 1875.  Private  George 
Morrill  was  ordered  to  this  station  from  Denison,  Tex.,  August  9, 1875, 
and  Private  H.  C.  Wineland  from  Eio  Grande  City,  Tex.,  August  4, 1875, 
the  latter  only  temporarily,  and  was  returned  to  Kio  Grande  City  as  soon 
as  Private  Morrill  arrived.  Corporal  Morrill  remained  until  relieved  by 
Sergeant  E.  A.  Lewis,  from  Edinburg,  Tex.,  and  ordered  to  exchange 
offices  with  him  January  1, 1876.  Sergeant  E.A.Lewis  absent  with  leave, 
June  1, 1876.  Private  Wm.  E.  Smith  was  ordered  to  this  office  by  Special 
Order  No.  83,  Office  Chief  Signal-Officer,  May  29,  1876,  and  placed  in 
charge  of  the  office,  and  remains,  June  30, 1876. 

PECOS  CROSSING,  (repair  station.) 

Private  Thomas  B.  Bowlus  was  ordered  to  this  station  and  placed  on 
repair-duty  March  20, 1876,  and  remained  to  June  17, 1876,  when  the 
office  was  discontinued  and  Private  Bowlus  ordered  to  Denison,  Tex., 
to  await  further  orders. 


SPECIAL  RIVER  STATIONS. 

The  following  table  shows  the  names  and  locations  of  all  the  special 
river  stations  under  the  direction  of  the  Signal-Office  from  which  reports 
have  been  received  during  the  year : 


1 

3 
3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

13 

14 

15 

16 

17 

18 

19 

30 

31 

33 

33 


Stations. 


Freeport,  Pa 

Hermann,  Mo 

Jefferson  City,  Mo . 

Oil  City,  Pa 

Brownsville,  Pa 

SvansTille,  Ind  . . . . 

Conflaesce,  Pa 

New  Geneva,  Pa . . . 

Lexington,  Mo 

Kansas  City,  Mo . . . 

Bronswiok,  Mo 

Little  Bock,  Ark... 
Plattsmoatb,  Nebr. 

Marietta,  Ohio 

Saint  Joseph,  Mo  . . 

Warsaw,  111 

Padacah.Kv 

Boonville,  Mo 

Le  Claire,  Iowa . . . . 

Helena,  Ark 

Chattanooga,  Tenn 

Decatur,  Ala 

Johnsonville,  Tenn 


Rivers. 


Alleghany..... 

Missouri 

....do 

Alleghany 

Monongahela  . 

Ohio 

Youghiogheny 
Monong^ela .. 

Missouri 

....do 

...do 

Arkansas 

Missouri 

Ohio 

Missouri 

Mississippi 

Ohio  

Missouri 

Mississippi 

—  do 

Tennessee  . 

...do 

...do 


Names. 


M.H.  Alter 

Edward  Kehr 

Louis  C.  Lohman 

W.  R.  Stevenson,  C.  E 

J.Allen  Hubbs 

A.  C.  Pusbee 

M.  Tannehill 

H.  T.  Davenport 

Z.S.  Mitchell 

W.A.MVaughan... 

G.D.  Kennedy 

Alfred  Cohen 

A.  L.  Child,  M.  D 

J.H.Best 

Robert  Gunn 

D.H.COX 

Captain  C.  Bachmann 
Charles  W.  Hazell ... 

C.  P.  Disney 

J.RMiles 

Charles  £.  Stivers 

F.  Ludwig  ..-. 

W.  H.  Johnson 


Commenced 
reporting. 


April 

April 

May 

April 

June 

April 

April 

April 

April 

Ai>ril 

May 

April 

April 

April 

May 

May 

May 

April 

June 

Feb. 

Sept 

Oct. 

Oct. 


17, 1873 

84,1873 

13,1873 

30,1873 

6,1873 

31,1873 

33.1873 

34,1873 

38,1873 

31,1873 

1,1873 

81,1873 

30,1873 

19, 1873 

8,1873 

7,1873 

1,1873 

38,1873 

3,1873 

35.1874 

13, 1875 

1,1875 

1, 1875 
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The  three  stations  on  the  Tennessee  River  were  added,  at  the  earnest 
request  of  the  business  men  of  Louisville  and  Memphis,  whose  interests 
are  largely  affected  by  the  quantity  of  water  in  this  river. 

The  reports  from  Little  Rock  were  made  so  irregularly  as  to  be  com- 
paratively worthless,  and  a  change  w^s  made  in  the  observer  April  1, 
1876,  since  which  date  no  failures  have  occurred  ^when  the  telegraph 
line  has  been  in  working  order. 

No  change  has  been  made  in  the  dates  of  reporting  by  telegraph, 
which  are  from  April  1  to  July  31,  and  from  October  1  to  November  30, 
of  each  year,  and  on  Saturday  of  each  week  during  the  intervals. 

Voluntary  reports  from  Mr.  G.  W.  Schneider,  at  Muscatine,  Iowa, 
were  received  during  the  month  of  July,  and  were  useful  in  connection 
with  those  from  the  other  stations. 

WEST  INDIAN  STATIONS. 

Reports  from  these  stations  were  sent  by  telegraph  until  October  31, 
1875,  and  by  mail  throughout  the  entire  year.  The  telegraphic  commu- 
nication continues  imperfect,  and  the  service  consequently  irregular. 

Payment  for  the  services  of  the  observers  at  several  of  the  stations 
was  stopped  April  1, 1876,  owing  to  the  want  of  funds  applicable  to  such 
purposes.  It  is  creditable  to  the  observers  at  the  stations  in  question 
that  they  continued  to  make  their  observations  and  reports,  free  of  cost, 
until  the  close  of  the  year,  when  the  limited  appropriation  made  for  the 
next  fiscal  year  compelled  the  discontinuance  of  reports  at  all  of  the  sta- 
tions, which  was  done  by  order  on  June  30, 1876. 

The  instruments  remain  safely  stored,  in  readiness  for  work  whenever 
resumption  becomes  possible. 

HAVANA,  CUBA. 

[Official  number^  100.  J 

Latitude 23°    9'  24" 

Longitude 82^  22'  00" 

The  office  was  removed  March  27, 1876,  to  No.  4  Oompostela  street, 
with  the  loss  of  one  day's  observation  only. 

Mr.  Hasselbrink,  the  regular  observer,  was  absent  from  July  7, 1875, 
until  December  31, 1875,  during  which  period  the  observations  were 
taken  by  Mr.  R.  Zenos,  director  of  the  Meteorological  Observatory  of 
Havana,  whose  experience  and  skill  assured  the  accuracy  of  his  work. 

Telegraphic  reports  were  forwarded  until  November  2, 1875,  and  mail 
reports  until  the  close  of  the  year. 

SANTIAGO  DE  CUBA. 

[Official  number y  3.] 

Latitude 19^  55' 

Longitude 75°  50' 

Mr.  Robert  Mason  continued  to  makeand  report  observations  through- 
out the  year.  Payment  for  his  services  was  discontined  April  1, 1875, 
but  he  continued  to  forward  the  reports,  free  of  cost,  until  the  end  of 
Jane. 

Telegraphic  reports  were  forwarded  until  October  31, 1875. 

No  change  was  made,  during  the  year,  in  the  location  of  the  office. 
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KINGSTON,  JAMAICA. 

[Official  number y  4.] 

Latitnde 17o  58' 

LoDgitude ^ 76°  47'  30" 

Mr.  James  Gall  made  and  reported  observations  throaghont  the  year ; 
reporting  by  telegraj^h  until  October  31, 1875,  and  by  mail  for  the  re- 
mainder of  the  year.  Mr.  Gall  continued  to  act  as  general  agent  for  the 
service  in  the  West  Indies  until  some  difficulty  occurred  with  the  West 
India  and  Panama  Telegraph  Company,  which  rendered  it  advisable  to 
supervise  the  stations  directly  from  the  Central  Office.  During  the  sum- 
mer months  the  midnight  observations  were  omitted  out  of  regard  for 
the  observer's  health. 

ST.  THOMAS,  WEST  INDIES. 

[Official  number  J  102.] 

Latitude 18°  2(K  24" 

Longitude 64°  55'  45" 

Mr.  W.  S.  Cameron  remains  the  observer  at  this  station.  Telegraphic 
reports  were  made  until  October  31, 1875,  and  mail  reports  throughout 
the  whole  year. 

Midnight  observations  were  discontinaed  during  the  hot  weather. 
Payment  for  service  was  stopped  April  1, 1876. 

POINTE-A-PITRE,  GUADELOUPE. 

[Official  number  J  9.] 

Latitude 16°    3' 

Longitude Gl'^'  30' 

Mr.  L.  V.  Bigard  continued  to  act  as  observer  during  the  year.  Tele- 
graphic reports  were  made  until  October  31,  1875,  and  mail  reports  to 
the  close  of  the  year.    Payment  for  services  was  stopped  April  1, 1876. 

The  reports  from  this  station  have  been  made  with  commendable  regu- 
larity and  neatness. 

BARBADOES,  WEST  INDIES. 

BRIDGETOWN. 

Latitude 13^    4'  12" 

Longitude 59^  37'  00" 

Mr.  E.  Eacker  has  continued  to  act  as  observer  during  the  year.  Tele- 
graphic reports  were  forwarded  until  October  31, 1875,  and  mail  reports 
until  close  of  fiscal  year. 

BERMUDA  ISLANDS. 

SAINT  GEORGE. 

Latitude 32^  20' 

Longitude 64^  50^ 

Mr.  E.  F.  Allen  has  made  reports  throughout  the  year,  and  forwarded 
them  by  mail  regularly.  Payment  for  services  was  discontinued  April 
1, 1876,  but  rejwrts  were  continued  until  the  close  of  the  fiscal  year. 
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BRITISH  AMERICAN  STATIONS. 

YORK  FAOTOEY. 

Latitude 57°    2' 

Longitade i. 929  26' 

Mr.  T.  J.  Fortescae  continues  to  forward  reports  with  regularity,  and 
makes  two  series  of  observations,  as  in  the  preceding  year — one  syn- 
chronous with  the  7.35  Washington  observation,  and  the  others  at  the 
hours  of  7  a.  m.,  2  p.  ra.,  and  9  p.  m.,  local  time.  Mr.  Fortescue  has 
paid  especial  attention  to  the  subject  of  meteorology,  and  his  reports  are 
more  than  usually  full  and  interesting.  No  reports  have  as  yet  been 
received  from  any  of  the  other  stations  in  British  America,  which  were 
snpplied  with  instruments  in  1874,  but  correspondence  on  the  subject 
still  continues,  and  it  is  hoped  that  satisfactory  results  will  eventually 
be  obtained. 

DOMINION  OF  CANADA. 

Telegraphic  reports  have  been  regularly  received  during  the  year  from 
the  stations  named  below,  afber  concentration  at  the  central  office  of  the 
Dominion  meteorological  system  in  Toronto. 

CHATHAM,  NEW  BRUNSWICK. 

Latitude 47°    1' 

LoDgitade 65°  SC 

CAPE  EOZIERE,  QUEBEC. 

Latitade 48©  52' 

LoDgitade 64°  21' 

Reports  discontinued  October  20, 1875. 

FATHER  POINT,  QUEBEC. 

Latitude 48P  31'  25" 

Longitade 68°  27'  40" 

HALIFAX,  NOVA  SCOTIA. 

Latitude 44°  39*  20" 

Longitude G3P  36'  40" 

KINGSTON,  ONTARIO. 

Latitude 44°  12' 

Longitude * 75°  41' 

MONTREAL,  QUEBEC. 

Latitude 450  31/ 

Longitade 730  30' 

OTTAWA,  ONTARIO. 

Latitude 450  25'  32" 

Longitade 750  42'  00" 

PARRY  SOUND,  ONTARIO. 

Latitude 450  22'  00" 

Longitude qqq  12^  45" 

7  s 
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QUEBEC,  ^QUEBEC. 

Latitnde 46^  48' 

Longitude 71°  12' 

PORT  DOVER,  ONTARIO. 

Latitude 42°  47' 

Longitade 80°  13' 

PORT  STANLEY,  ONTARIO. 

Latitude 42^*  40'  06" 

Longitude 81^  13'  30" 

SAUGEEN,  ONTARIO. 

Latitude 44°  40' 

Longitude 81°  10' 

SYDNEY,  CAPE  BRETON. 

Latitude 46^  12' 

Longitude 60<^  12' 

TORONTO,  ONTARIO. 

Latitude. 43°  3^  04" 

Longitude 79^  23'  15" 

WINNIPEG,  (FORT  GARRY,)  MANITOBA. 

Latitude 47°  52'  39' 

Longitude 97°  08'  39' 

Reports  from  this  station  are  sent  direct  to  the  Washington  office, 
over  the  regular  circaits. 

GENERAL  SUMMARY. 

UNITED  STATES  STATIONS. 

Number  of  stations  making  full  telegraphic  reports 92 

Number  of  stations  making  observations  and  reporting  by  mail 15 

Number  of  printing-stations  at  which  observations  are  not  made 3 

Number  of  special  river-stations 23 

Number  of  stations  ou  telegraph-lines 38 

Total 171 

WEST  INDIAN  STATIONS. 

Number  of  stations  making  full  telegraphic  reports 6 

Number  of  stations  making  full  reports  by  mail 1 

Total 7 

BRITISH  AMERICAN  STATIONS. 

Number  of  stations  from  which  telegraphic  reports  are  received 15 

Number  of  stations  from  which  reports  are  received  by  mail 1 

Total 16 

First  Lieutenants  H.  H.  C.  Dun  woody,  C.  B.  Eilbourne,  and  H.  W. 
Howgate^  acting  signal  officers,  are,  at  the  date  of  this  report,  on  duty  as 
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assistants  to  the  Chief  Signal  Officer,  and  in  charge,  respectively,  of 
the  records  and  correspondence,  srations,  and  the  property  division  of 
this  office. 

The  resignation  of  Assistant  Thompson  B.  Manry,  A.  M.,  was  ac- 
cepted November  30, 1875. 

A  total  number  of  145  stations  has  been  maintained  during  the  year 
to  fill  the  system  of  stations  of  observation  from^  which  reports  are 
deemed  necessary,  or  at  which  other  action  is  required,  to  enable  proper 
warnings  to  be  given  of  the  approach  and  force  of  storms,  and  of  me- 
teoric changes  for  the  benefit  of  agricultural  and  commercial  interests. 

The  average  cost  of  maintaining  each  station  of  observation  during 
the  year,  exclusive  of  the  cost  of  the  telegraphic  service  and  of  the  pay 
and  maintenance  of  the  men  on  duty  at  each,  has  been  $424.03.  The 
average  force  employed  at  the  stations  referred  to,  or  on  duty  as  con- 
nected therewith,  has  amounted  to  one  and  four-tenths  men  for  each 
station.  In  the  cost  of  each  station,  as  thus  given,  is  included  the  cost 
of  rent,  and  of  maintaining  a  suitable  office  or  room  at  each  place  for 
the  public  use,  with  facilities  for  the  necessary  exposure  of  instruments 
and  for  the  display  of  cautionary  signals,  where  such  signals  are  re- 
quired. The  duties  of  the  enlisted  men  at  each  station  are  as  follows : 
At  stations  forwarding  telegraphic  reports  they  are  required  to  take, 
pat  in  cipher,  and  furnish,  to  be  telegrai^ied  tri -daily  on  each  day,  at 
different  fixed  times,  the  results  of  observations  made  at  those  times, 
and  embracing,  in  each  case,  the  readings  of  the  barometer,  the  ther- 
mometer, the  wind-velocity  and  direction,  the  rain-gauge,  the  relative 
humidity,  the  character,  quantity,  and  movement  of  upper  and  lower 
cloads,  and  the  condition  of  the  weather.  These  observations  are  taken 
at  such  hours,  at  the  different  stations,  as  to  provide  the  three  simulta- 
neous observations,  taken  daily  at  three  fixed  moments  of  physical  time 
throughout  the  whole  extent  of  the  territory  of  the  United  States.  The 
differences  between  these  fixed  times  and  the  local  times  at  the  different 
stations  causes  it  to  happen  that  at  some  stations  the  observations  are 
to  be  made  in  the  earliest  hours  of  the  morning,  and  at  others  in  the 
latest  of  the  night.  The  work  thus  practically  extends  throughout  the 
twenty-four  hours.  Each  of  these  observations  is  required  to  be  care- 
fully recorded,  for  future  reference,  at  the  time  it  is  taken.  Three  other 
observations  to  be  taken  at  the  local  times,  7  a.  m.,  2  p.  in.,  and  9  p.  m., 
are  also  to  be  taken  and  recorded  at  each  station.  A  seventh  and  spe- 
cial observation  is  also  taken  and  recorded  at  nqon  on  each  day.  If  at 
this  observation  such  instrumental  changes  are  noted  as  to  cause  anx- 
iety, the  fact  is  to  be  telegraphed  to  the  Central  Office  at  Washington. 

At  the  stations  at  which  cautionary  signals  are  displayed  an  observer 
must  be  constantly  on  duty  to  receive  the  order  and  to  show  the  signal, 
which  may  be  ordered  at  any  moment.  At  stations  from  which  river- 
reports  are  furnished,  an  observation  and  record  of  the  depth  and  tem- 
perature of  the  water  is  made  and  reported  at  3  o'clock  p.  m.,  local  time, 
on  each  day.  In  the  cases  of  threatening  storms  or  dangerous  freshets, 
any  station  may  be  called  upon  to  make  hourly  reports. 

The  data  thus  gathered  on  the  files  at  each  station  are  to  be  consoli- 
dated, first  weekly,  on  forms  which,  with  copies  of  the  telegraphic-cipher 
report,  are  to  be  sent  weekly  to  the  Central  Office,  then  monthly,  in  the 
form  of  a  careful  digest,  also  to  be  forwarded.  The  thorough  study  of 
the  work  of  the  month  is  then  to  be  condensed  in  the  form  of  a  monthly 
chart.  None  of  these  observations  or  records  ought  to  be  dispensed 
with,  nor  can  they,  with  meteorological  instruments  as  they  now  exist, 
be  taken  and  recorded  more  economically.    At  stations  where  the  popu- 
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lation  warrants  it  the  daties  of  the  enlisted  men  are  increased  by  the 
receipt  and  record  of  data  from  other  stations,  to  be  exhibited  upon 
written  bulletins  or  furnished  to  the  press  for  public  use. 

The  distribution  of  farmers'  bulletins  for  the  uses  of  agricultural  pop- 
ulations has  been  frequently  and  is  elsewhere  described. 

In  the  cities  upon  the  sea-coasts  of  the  United  States,  or  at  its  lake 
ports,  theoffices  of  the  service  areopen  for  the  comparison  of  instruments, 
the  examination  of  their  data,  or  to  furnish  whatever  information  may 
be  practicable  to  captains  of  vessels  or  others  concerned  in  shipping  in- 
terests. At  stations  upon  telegraphic  lines  in  charge  of  or  constructed 
by  the  service  in  pursuance  and  furtherance  of  its  duties,  the  ordinary 
duties  of  telegraphing  and  the  maintenance  of  the  lines  devolve  upon  the 
force  so  stationed,  in  addition  to  duties  of  observation. 

The  forms  exhibiting  condensed,  the  labor  thus  required  of  Signal- 
Service  men  stationed  at  separate  stations,  are  hereby  submitted.  Pa- 
pers 32  to  39. 

The  enlisted  men  in  charge  of  stations  are  responsible  for  the  care, 
cleanliness,  and  good  working  of  the  instruments,  the  clearness  of  the 
records,  the  correctness  and  punctuality  of  reports,  the  display  of  sig- 
nals or  bulletins,  and,  in  fine,  for  the  cleanliness  and  good  condition  of 
the  station  itself.  It  has  been  considered  necessary  to  make  this  de- 
scription thus  minute,  that  it  might  be  understood  what  is  required  of 
them. 

The  sum  of  their  pay  and  allowances  scantily  compensates  for  the  con- 
tinuous labor. 

The  detail  of  the  duties  and  the  force  stationed  at  each  is  given  at 
length  in  the  record  of  stations.  The  meteorological  statistics  of  the 
regular  stations  for  the  year  are  given  in  detail  in  papers  14  to  18. 

In  considering  the  duties  performed  in  the  Central  Office,  it  must  be 
borne  in  mind  tiiat  they  are  continued  day  and  night,  without  cessation 
for  holidays  or  days  of  rest,  and  that  they  must  of  necessity  be  per- 
formed by  details  of  men  who  relieve  each  other  at  fixed  times.  It  is 
difficult  to  make  a  comparison  between  an  establishment  thus  conducted 
and  others  in  which  the  work  is  limited  to  certain  hours  of  daylight 
alone. 

This  office  is  the  center  to  which  the  daily,  weekly,  and  monthly  con- 
tributions of  all  other  officers  or  stations  of  the  Signal-Service  scattered 
throughout  the  United  States  tend,  to  be  finally  elaborated  and  made  of 
practical  value.  There  are  here  concentrated,  also,  the  reports  from  the 
six  hundred  and  twenty-six  places  at  which  voluntary  observations  are 
now  made  on  this  continent,  and  from  the  two  hundred  and  seventy-two 
places  whence  simultaneous  reports  are  had  in  foreign  countries, 
pr  From  this  great  mass  of  data  are  continually  elaborated  the  results 
which  appear  in  the  different  issues  and  publications  of  the  office, 
whether  in  the  form  of  forecasts,  telegraphed  to  the  press  throughout 
the  country,  of  charts  distributed  hence,  or  of  the  weekly  and  monthly 
publications.  No  single  report  of  any  observation  received  at  the  Office 
tails  to  receive  attention  and  study. 

The  daily  exchange  of  telegraphic  reports,  had  by  comity  of  exchange 
with  the  chief  meteorologies  office  of  the  Dominion  of  Canada,  has 
been  continued.  Meteorological  reports  furnished  according  to  the 
forms  of  this  Office  have  been  received  tri-daily  from  sixteen  stations 
within  the  Dominion,  and  warnings  have  been  regularly  sent  from  this 
Office  to  the  central  office  at  Toronto  to  enable  signals  to  be  displayed  at 
the  ports  of  the  Dominion  at  times  of  threatened  danger.  The  relations 
maintained  between  the  two  services  continue  to  be  of  benefit  to  both. 
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The  series  of  daily  telegraphic  reports  from  stations  in  the  West  Indies 
extending  from  Cuba,  by  Jamaica,  to  Barbadoes  and  the  Windward 
Islands,  referred  to  in  previous  reports,  has,  in  view  of  the  small  amoant 
of  appropriation  available,  been  snspended.  While  the  defective  work- 
ing of  the  telegraphic  cable  often  impaired  the  value  of  these  reports  by 
delay,  and  it  was  difficult  to  secure  the  services  of  skilled  observers^ 
they  were  at  times  of  importance  for  the  pre-announcement  of  cyclones 
approaching  the  Gulf  of  Mexico  and  threatening  the  coasts  of  the  United 
States. 

The  plan  of  the  location  of  the  diffierent  stations  of  observation  was 
referred  to  in  the  last  annual  report  of  the  Chief  Signal  Officer  as  fol- 
lows: 

^^It  has  been  so  arranged  that  each  station  might,  from  its  point  of 
observation,  give  notice  of  meteoric  changes  and  warn  against  unusual 
disturbances  for  its  particular  section,  while  all  should  be  so  placed,  as 
in  a  series  of  lines,  and  in  such  relations  each  to  the  other,  that  the 
reports  of  any  one  and  the  contiguous  stations  received  at  the  other 
stations  as  they  pass  by  telegraph  toward  the  office  of  the  Chief  Signal 
Officer  may  of  themselves  give  notice  of  marked  meteoric  changes. 
The  reports  of  all,  concentrated,  charted,  and  studied  at  this  Office,  are 
intended  to  enable  the  extent,  movement,  and  course  of  the  disturbance 
to  be  observed  and  defined  from  report  to  report,  and  to  permit  warnings 
to  be  issued  by  publications  or  by  signals  at  any  time  for  the  benefit  of 
all. 

^^  The  eastern  line  of  observation,  attempted  to  be  maintained,  reaches 
from  the  stations  far  southward  and  eastward,  at  Barbadoes  and  the 
Windward  Islands,  through  the  West  India  Islands,  and  along  the  At- 
lantic coasts  to  the  northeast,  at  Father  Point  and  Halifax. 

*^The  southern  line,  joining  that  of  the  east  at  Key  West,  extends 
along  the  southern  coasts  of  the  United  States  bordering  the  Gulf  of 
Mexico  to  the  mouth  of  the  Eio  Grande  and  the  Mexican  frontier.  Be- 
tween this  point  and  the  southern  port  of  San  Diego  upon  the  Pacific 
Ocean,  the  intervals  not  covered  by  telegraph  lines  each  year  diminish. 
The  time  is  not  far  distant  when  the  line  can  be  extended  across  the 
continent. 

^^  The  western  line  reaches,  on  the  Pacific,  with  far  too  few  stations, 
from  San  Diego  to  Portland,  Oregon.  The  northern  line  connects  this 
station,  passing  over  the  plains  by  the  great  upper  lakes,  through  the 
Dominion  of  Canada  and  the  Saint  Lawrence  Valley,  with  the  eastern 
line  at  Halifax. 

"  Within  these  bounding  lines  the  territory  is  covered  by  the  estab- 
lishment of  such  stations  of  observation  as  the  skill  and  the  facilities  of 
the  office  have  permitted.  There  have  been  but  few  changes  in  the 
locations  of  these  stations  east  of  the  Mississippi  River.  West  of  the 
Mississippi  the  lines  of  stations  are  carried  steadily  westward,  wherever 
improving  facilities  of  communication  and  the  means  at  the  control  of 
the  service  have  made  the  measure  possible. 

^^  In  the  whole  list  of  stations  there  is  not  one  but  the  failure  of  reports 
from  which  is  unpleasantly  felt;  nor  is  there  any  limiting  station  but 
from  which  the  student  looks  longingly  into  the  unknown  region  beyond, 
with  the  wish  that  from  that  unknown  might  come  the  information  to 
give  his  studies  accuracy.  Near  the  southern  extremity  of  the  eastern 
line,  the  experience  of  meteorists  has  located  the  origin  of  cyclones, 
which  sometimes  sweep  in  a  single  course  over  the  whole  eastern  por- 
tion of  the  United  States  in  the  vicinity  of  the  sea.  Beyond  the  western 
extremity  of  the  southern  line,  and  upon  the  coast  of  the  Gulf  of  Mexico, 
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there  lies  a  region  from  which  the  sad  experience  of  the  last  sammer  shows 
reports  are  needed  to  warn  our  ports  against  sach  storms  as  that  which 
recently  devastated  the  south  western  coasts.  But  little  progress  can  be 
made  in  the  study  of  the  practical  meteorology  of  the  Pacific  coast  while 
the  scant  stations  which  now  dot  the  Pacific  line  are  all  from  which  infor- 
mation can  be  had.  Forth  and  west  of  the  great  lakes  some  of  the  richest 
territories  of  the  United  States  cannot  be  properly  forewarned  of  coming 
changes  until  the  lines  of  stations  can  be  carried  farther  westward.  Over 
the  whole  interior  west  of  and  In  the  Mississippi  Valley,  the  populations 
are  impatient  for  premonitions,  which  must  be  delayed  until  the  ad- 
vancing telegraph  lines  have  pioneered  the  way  for  stations,  reports 
from  which  must  be  had.  For  the  interior  east  of  the  Mississippi,  and 
for  the  districts  near  the  great  lakes,  reports  for  study  cannot  be  too 
full  or  too  numerous  for  the  proper  protection  of  the  great  agricultural 
and  commercial  interests.  Experience  has  shown  that  a  storm  once 
fairly  within  the  scope  of  the  stations  of  this  office,  the  study-charts  can 
hardly  fail  to  indicate,  in  their  ceaseless  sequence,  the  place  of  its  exist* 
ence,  its  extent,  and  something  of  its  probable  march.  It  is  a  duty  to 
give  that  scope  such  field  as  will  make  it  most  effective." 

It  is  to  be  hoped  that  the  office  may  be  again  so  situated  as  to  permit 
the  reports  from  the  line  of  West  India  stations  to  be  resumed.  So  long 
as  this  line  of  stations  is  silent,  the  commerce  of  the  Gulf  of  Mexico  and 
that  of  the  States  bordering  upon  it,  together,  to  some  extent,  with  that 
npon  our  Atlantic  coasts,  is  exposed  to  dangers,  against  some  of  which 
they  might  be  forewarned.  The  experience  of  the  past  would  permit  the 
work  to  be  resumed,  with  a  better  knowledge  of  the  difficulties  to  be 
overcome  and  more  satisfactory  results  than  have  been  before  had.  In 
any  system  of  reports  intended  to  forewarn  the  coasts  or  commerce  of 
the  United  States  against  approachiug  tempests,  those  to  be  had  from 
experienced  observers  at  these  stations,  and  with  improved  telegraphic 
communication,  ought  to  be  included. 

It  has  been  found  necessary  to  suspend  during  the  year,  for  economic 
reasons,  several  stations  which  had  before  been  maintained  at  colleges, 
scientific  institutions,  or  places  at  which,  from  a  want  of  existing  data, 
it  seemed  desirable  that  series  of  reports  should  be  had.  The  observa- 
tions taken  at  these  places  were  of  the  character  before  described  in  this 
report,  including  the  tri-daily  simultaneous  reports,  and  would  afford  a 
basis  for  judging  of  the  climatology  and  other  meteorological  facts  re- 
lating  to  the  interests  of  the  section.  They  formed  a  part,  also,  of  the 
system  of  reports,  each,  to  some  extent,  complementary  of  the  others, 
which  would  permit  the  atmospheric  conditions  over  the  whole  country 
to  be  studied. 

The  utility  for  meteorological  purposes  of  the  sea-coast  stations  of  the 
Signal  Service,  in  connection  with  the  life-saving  service,  and  located  in 
the  life-saving  service  stations,  has  been  further  exhibited  in  the  period 
elapsing  since  the  date  of  the  last  annual  report. 

As  explained  in  that  report,  the  observations  taken  at  these  stations 
have  the  advantage  of  being  taken  on  the  sea  coast  itself,  and  from  posi- 
tions which  permit  the  condition  of  the  sea-swell  to  be  reported.  The 
stations  have  the  further  advantage  of  being  directly  connected  with 
this  office  by  telegraph  lines  under  its  control.  Keports  of  any  charac- 
ter can  so  be  had  at  any  time  they  may  be  called  for,  or  signals  may  be 
displayed  to  warn  of  danger. 

The  reports  of  observations  here  had  differ  frequently  and  markedly 
from  those  had  from  stations  farther  in  the  interior,  and  suggest  the  ap. 
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proach  of  weather  conditions,  which,  without  sach  indications,  might 
either  have  escaped  attention  or  would  not  have  been  foreseen. 

Generalizations  had  from  the  reports  received  from  these  stations 
will  not  fail  to  beoome  each  year  of  increasing  value  for  the  prediction 
of  weather  conditions  to  be  expected  near  our  coasts.  The  reports 
themselves,  appearing  in  the  daily  journals  and  read  by  those  interested, 
give  some  clew  to  the  circumstances  under  which  coasting  voyages 
may  be  undertaken  or  are  being  made. 

The  benefits  to  follow  a  sea-coast  service,  of  which  these  stations 
offer  an  example,  are  such  as  cause  it  to  be  hoped  that  those  coasts  of 
the  United  States  most  exposed  and  frequented  may  early  have  the  ad- 
vantage of  its  protection. 

The  stations  on  thelinesof  telegraph  constructed  in  pursuance  of  acts 
of  Congress,  in  the  Southwest  and  on  the  Indian  frontier,  have  served 
the  purpose  for  which  the  lines  were  in  part  recommended — of  extend- 
ing the  field  of  meteorological  research  in  that  direction.  They  have 
made  possible  the  daily  receipt  of  meteorological  data  ft*om  regions  in 
which  their  collection  was  before  impracticable,  and  have  furnished  for 
the  ofi^ce  a  daily  knowledge  of  atmospheric  conditions  existing  on  their 
course.  Tbe  value  of  these  reports,  taken  in  connection  with  those 
from  other  reporting  stations,  the  whole  forming  one  system,  is  very 
great. 

It  can  be  safely  claimed  that  upon  no  other  continent  can  such  a  chain 
of  stations  as  that  exhibited  upon  chart  herewith,  (Paper  45,)  and 
reaching  from  sea  to  sea,  be  found. 

The  southern  line  of  stations  reported  at  the  date  of  last  report  as 
incomplete,  is,  by  the  connection  these  lines  furnish,  now  filled.  Warn- 
ings of  a  character  before  impossible  on  the  western  Gulf  coasts  can 
now  be  given,  while  disturbances  menacing  other  sections  of  the  Unit- 
ed States,  and  approaching  from  this  direction,  can  be  early  noted.  In 
the  studies  of  a  practical  meteorology,  having  reference  to  this  conti- 
nent, that  of  these  reports  ought  not  to  be  omitted. 

Beports  from  the  eastern  Mexican  coast  are  still  to  be  desired  for  the 
proper  protection  of  the  Gulf.  Cyclones  passing  over  the  West  Indies 
would  doubtless  often  manifest  themselves  near  these  coasts  in  time  to 
permit  warnings  to  be  given  to  our  own. 

The  forward  march  of  civilization  on  the  great  interior  plateau  west 
of  the  Mississippi  each  year  renders  more  extended  observations  prac- 
ticable in  that  region.  The  field  of  study  ought  to  be  pressed  in  that 
direction  as  rapidly  as  the  means  at  the  disposal  of  the  office  will  per- 
mit The  barometrical  readings  made  in  this  region  still  lose  part  of 
their  value  by  the  difficulty  of  reduction  to  the  hypothetical  reading  at 
sea-leV'Cl.  It  is  perhaps  by  multiplying  stations  the  correct  solution  of 
this  problem  will  be  soonest  attained.  This  difficulty  each  year  lessens. 
The  lines  of  stations  crossing  the  continent,  above  alluded  to,  will  af- 
ford material  for  interesting  studies  in  this  direction. 

Tbe  means  are  not  available  to  maintain  upon  the  Pacific  coast  the 
number  of  stations  which  ought  to  be  there  established  to  permit  proper 
waroJEgs  to  be  given.  The  stations  in  the  States  east  of  the  Missis- 
sippi have  been  sufficiently  referred  to  before  in  this  and  in  preceding 
reports.  The  necessity  for  each,  and  the  uses  to  be  made  of  each,  have 
been  carefully  examined  into  before  the  stations  were  established.  The 
benefits  to  be  had  from  the  continuity  of  stations  and  of  reports  are 
regarded  as  having  passed  beyond  the  domain  of  experiment,  and  as 
•established  by  facts. 

The  constant  and  exact  work  required  at  the  numerous  Btations  now 
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connected  with  this  ofSce  renders  it  necessary  that  each  station  shoald  be 
frequently  and  minutely  inspected,  the  books  and  papers  examined, 
and  the  instruments  compfuned  with  the  standard  instruments.  Eaph 
station  ought  to  be  inspected  at  least  once  in  each  period  of  six  months. 

Forty-seven  stations  have  been  inspected  during  the  year,  four  of 
them  twice.  First  Lieutenants  F.  G.  Grugan,  A.  W.  Greely,  J.  A. 
Buchanan  and  Second  Lieutenant  James  Allen,  acting  signal-officers, 
have  been  employed  upon  this  duty — the  two  first  named  temporarily, 
and  the  others  permanently.  Paper  7  shows  the  name  of  each  station 
inspected,  with  date  of  inspection. 

The  proposition  adopted  at  the  congress  of  persons  charged  with 
meteorological  duties,  assembled  at  Vienna  in  1873,  and  to  the  effect 
that  it  is  desirable,  with  a  view  to  their  exchange,  that  at  least  one 
uniform  observation  of  such  character  as  to  be  suited  for  the  prepar- 
aration  of  synoptic  charts  be  taken  and  recorded  daily  and  simulta- 
neously throughout  the  world,  has  continued  to  have  practical  effect. 

By  authority  of  the  Department,  and  with  the  courteous  co-operation 
of  scientists  andchiefs  of  meteorological  services  representingthe  different 
countries,  a  record  of  observations  token  daily,  simultaneously  with  obser- 
vations taken  throughout  the  United  States' and  the  adjacent  islands,  is 
exchanged  semi-monthly.  These  reports  are  to  cover  the  territorial  extent 
of  Algiers,  Austria,  Belgium,  Great  Britain,  Denmark,  France,  Germany, 
Greece,  Italy,  Japan,  the  Netherlands,  Sweden,  Norway,  Portugal,  Kus- 
sia,  Spain,  Switzerland,  Turkey,  British  North  America,  the  United 
States,  Sandwich  Islands,  West  Indies,  and  South  America. 

On  July  1, 1875,  the  daily  issue  of  a  printed  bulletin  exhibiting  these 
international  simultaneous  reports  was  commenced  at  this  office,  and 
has  been  since  maintained.  A  copy  of  the  bulletin  is  furnished 
each  co-operating  observer.  The  results  to  be  had  from  the  reports 
thus  collated  are  considered  as  to  be  of  especial  importance.  The 
bulletin  combines,  for  the  first  time  of  which  there  is  record,  the  labors 
of  the  nations  in  a  work  of  this  kind  for  their  mutual  benefit.  There 
is  needed  only  the  assistance  to  be  had  from  the  naval  forces  of  the  dif- 
ferent powers,  to  extend  the  plan  of  rei)ort  upon  the  seas,  to  bring  within 
the  scopeof  study  observations  practically  extending  around  the  northern 
hemisphere.  In  this  connection  the  Office  has  to  acknowledge  the  cor- 
dial and  valuable  co-operation  of  the  meteorological  services  of  the  dif- 
ferent countries  represented,  as  follows:  Algiers,  by  General  d'Eudeville,. 
sup^rieur  de  g6nie;  Austria,  by  Prof.  Carl  Jelinek,  director  of  the  Royal 
Central  Meteorological  Institute  at  Vienna ;  Great  Britain,  by  Mr.  Robert 
H.  Scott,  director  of  the  Meteorological  Office,  London ;  Denmark,  Capt. 
N.  Hoffmeyer,  director  of  the  Royal  Danish  Meteorological  Institute  at 
Copenhagen ;  France,  by  U.  J.  Le  Verrier,  director  of  the  Paris  Observ- 
atory 5  Germany,  by  George  Neumayer,  superintendent  Hydrographic 
Office,  Berlin  ;  Greece,  by  Prof.  J.  F.  Julius  Schmidt,  director  of  the 
Royal  Observatory  at  Athens :  Italy,  by  the  minister  of  agriculture, 
industry,  and  commerce ;  the  Netherlands,  by  Prof.  Buys  Ballot,  direc- 
tor of  the  Royal  Meteorological  Institute  of  the  Netherlands  at  Utrecht; 
Norway,  by  Prof.  H.  Mohu,  director  of  the  Royal  Norwegian  Meteor- 
ological Institute  at  Ghristiania;  Portugal,  by  J.  C.  de  Brito  Capello, 
director  of  the  Meteorological  Observatory  of  the  Infante  Don  Luiz  at 
Lisbon ;  Russia,  by  Prof.  H.  Wild,  director  •  of  the  Imperial  Central 
Physical  Observatory  of  Russia  at  St.  Petersburg ;  Spain,  by  Antonio 
Aguilar,  director  of  the  Royal  Observatory  at  Madrid,  and  of  Don  Ce- 
cilia Pujazon,  director  of  the  Naval  Observatory  at  San  Fernando ; 
Sweden,  by  Prof.  R.  Rubenson,  director  of  the  Royal  Swedish  Meteor- 
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ological  Institnte  at  Stockholm,  and  Dr.  H.  H.  HiidebraDdsson,  chief  of 
the  meteorological  division  of  the  Upsala  Observatory;  Switzerland,  by 
ProL  B.  Wolf,  director  of  the  observatory  at  Zarich,  and  Prof.  E.  Plan- 
tamoar,  director  of  the  Observatory  at  Geneva;  Tarkey,  by  A.  Ooum- 
bary,  effendi  director  of  the  Central  Observatory  at  Constantinople,  and 
Prof.  C.  V.  A.  Van  Dyck,  superintendent  of  the  Lee  Observatory  at 
Beirut ;  Canada,  by  Prof.  O.  T.  Kingston, director  of  the  Magnetic  Obser- 
vatory at  Toronto,  and  by  individual  observers  at  other  points. 

A  copy  of  the  international  bailetin  herewith  (Paper  31)  exhibits  the 
character  of  the  reports,  and  that  of  the  information  had  from  each  sta- 
tion. The  chart  accompanying  this  paper  exhibits  the  location  of  the^ 
stations,  and  foreshadows  the  studies  the  reports  had  from  them  will 
make  practicable.  The  number  of  stations  reporting  increases.  The 
work  is  not  likely  to  be  abandoned  by  those  in  the  different  countries* 
who  have  taken  part  in  establishing  it,  and  who  share  its  benefits.  If 
it  served  no  other  purpose  than  to  maintain  the  pleasant  co-operation  of 
those  charged  with  meteorological  duties  of  the  different  countries,  it 
would  be  of  value.  It  is  hoped  that  by  systems  of  observations  thus 
extensive,  generalizations  may  be  had  to  permit  the  announcement  of 
approaching  meteoric  changes  for  periods  longer  in  advance  than  have 
been  hitherto  practicable. 

The  average  number  of  daily  simultaneous  observations  now  made 
abroad  is  two  hundred  and  seventy-two.  The  co-operation  of  the  differ- 
ent nations  given  as  above  described  renders  the  additional  cost  to  the- 
United  States  of  the  grand  system  of  reports  it  opens  but  little  more 
than  that  of  the  cost  of  the  preparation,  paper,  and  binding  of  the  inter- 
national bulletin,  a  cost  which  would  have  to  be  met  in  great  part  for 
the  proper  preservation  of  the  records  themselves,  even  if  the  bulletii> 
was  not  distributed. 

The  system  of  meteorological  reports  made  by  voluntary  observers 
throughout  the  United  States  and  elsewhere  on  this  continent,  formerly 
organized  for  the  Smithsonian  Institution  under  the  direction  of  its 
distinguished  Secretary,  Professor  Joseph  Henry,  and  now  become  the 
voluntary  system  of  this  office,  has  been  increased  since  the  date  of  the 
last  annual  report  by  the  tender  and  acceptance  of  reports  to  be  made 
by  additional  observers.  These  reports  are  of  observations  made  at 
7  a.  m.,  2  p.  m.,  and  9  p.  m.,  local  time,  by  the  different  observers,  and 
at  the  different  stations  named  in  Paper  11,  herewith. 

Paper  IS*  exhibits  the  form  adopted  by  this  office  upon  which 
observations  of  this  character  are  now  entered. 

By  the  very  courteous  action  of  the  Surgeon-General  of  the  Army^ 
Brigadier-General  Joseph  K.  Barnes,  Brevet  Major-General,  the  exten- 
sive series  of  observations  made  by  the  medical  officers  of  the  Army  at 
the  different  military  posts  and  stations,  are  placed  at  the  disposal  of 
this  office,  after  having  extracts  made  from  them  at  the  office  of  the 
Surgeon-General.    (Paper  12.) 

These  reports  are,  like  those  of  the  voluntary  system  of  this  office, 
from  observations  made  at  7  a.  m.,  2  p.  m.,  and  9  p.  m.  The  series  of 
the  Medical  Department  of  the  Army  is  now  regularly  received  and 
entered  on  the  record-files  of  the  office.  The  record  of  observations  is 
as  the  form  herewith.    (Paper  18^) 

The  total  of  daily  reports  filed  at  the  office  of  the  Chief  Signal-Officer 
now  numbers  as  follows : 

Number  of  daily  service  telegraphic  reports,  151 ;  number  of  inter- 
national daily  simultaneous  reports,  185 ;  number  of  reports  from  volun- 
'^ary  observers,  408;  number  of  reports  received  from  the  medical  corps 
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of  the  Army,  122 ;  number  of  reports  received  from  naval  observers, 
32 ;  making  a  grand  total  of  898  reports  received  regularly  for  discussion. 

It  is  proper  to  call  attention  to  the  fact  that  each  of  these  reports 
evidences  the  existence  of  the  necessary  instruments,  and  has  required 
the  action  of  some  observer  at  as  many  different  places  upon  the  earth's 
surface.  The  value  of  these  data  increases  with  each  additional  year 
during  which  the  record  of  them  is  made.  The  study  of  the  atmosphere 
as  a  unit  results  in  benefits  which  are  felt  not  only  in  the  country  in 
which  any  especial  reports  may  be  made,  but  throughout  the  world.  It 
is  doubtful  whether  so  extensive  a  record  as  that  above  described  was 
ever  before  had  with  so  little  expense. 

The  subject  of  the  construction  of  a  building,  to  be  fire-proof  and 
properly  arranged,  for  the  duties  of  the  Signal  Service  and  for  the 
preservation  of  these  records,  now  become  very  valuable,  and  which  if 
destroyed  cannot  be  reproduced,  is  respectfully  recommended  to  the 
Secretary  of  War.  It  is  estimated  that  if  each  separate  observation  is 
considered  to  have  a  money- value  of  ten  cents,  those  now  on  file  in 
this  office  represent  a  money- value  of  not  less  than  three  millions  of 
dollars. 

The  data  thus  accumulating  on  the  files  of  this  office  have  afiforded 
8cope  for  generalizations  difit'eriug  from  and  perhaps  more  extensive 
than  any  before  had  by  any  one  nation.  The  subject  of  tbeir  extent, 
and  the  uses  made  of  them,  were  thus  referred  to  in  substance  in  the 
last  annual  report: 

The  number  of  reports  received  daily  and  unceasingly  have  necessi- 
tated a  constant  labor  to  keep  up,  in  the  discussion  of  them,  to  the  dates 
at  which  they  are  recorded,  in  order  to  prevent  an  accumulation  which, 
by  its  mass,  might  lessen  their  usefulness.  The  published  daily  study- 
charts  of  the  office,  and  the  Monthly  Review,  with  its  charts  of  general- 
isations, are  examples  of  this  work — the  study-charts  exhibiting  a  study 
of  the  data  telegraphically  received  on  each  day ;  the  Monthly  Review 
combining  the  results  had  from  these  data  and  those  received  from  other 
sources  for  each  month  during  the  year.  It  has  thus  been  in  the  power 
of  the  office  to  lay  before  scientists  and  the  public,  at  the  close  of  each 
day,  if  necessary,  and  at  the  close  of  each  month,  and  of  each  year,  a 
summary  for  the  period  then  terminating.  The  labor  of  referring  to  the 
individual  records  in  figures,  which,  after  a  time,  becomes  almost  im- 
practicable, is  thus  rendered  unnecessary  on  the  part  of  those  who  re- 
ceive these  papers.  The  charts  of  the  average  direction  and  velocity  of 
movement  of  areas  of  low  barometer ;  charts  of  the  average  barometric 
pressures  at  the  tours  of  tri-daily  report ;  charts  of  wind-direction  found 
most  frequent  at  the  different  stations  before  rainfall ;  charts  of  rain- 
frequencies  for  the  different  months,  are  examples  of  other  studies  of 
generalization.  Studies  of  this  character  and  incidental  to  those,  which 
have  in  view  the  pre-announcement  of  storms  or  other  meteoric  changes, 
furnish  results  valuable  for  practical  uses. 

It  is  by  studies  of  this  kind  and  in  this  great  field  of  research  that  the 
hoped-for  rules,  each  of  which  is  to  add  its  aid  in  the  efibrt  to  attain 
precision  of  forecast  and  knowledge  of  climatology  for  the  United  States, 
are  to  be  elaborated.  It  is  by  such  rules  and  such  knowledge,  slowly, 
but  each  year  improving,  the  widest  benefits  of  the  service  are  to  be 
'Sought.  They  will  follow  the  practical  use  by  the  people  themselves  of 
the  information  gained  through  it,  either  in  their  attempts  to  have  fore- 
knowledge of  coming  changes  from  the  study  of  their  own  instruments, 
or  by  supplementing  that  study  by  reference  to  the  daily-published  bul- 
letins and  reports  of  this  office.    There  is  hardly  a  class  of  the  people, 
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or  an  indastry  thoy  practice,  bnt  to  which  good  may,  in  this  way,  and 
from  such  studies,  result.  Enough  has  already  teen  d  )ne  to  prove  that 
it  is  possible. 

The  policy  pursued  by  the  office  of  diffusing  as  widely  as  possible, 
and  in  condensed  form,  the  information  in  its  possession,  and  that  of 
extending  the  scope  of  its  observations,  enables  it  to  benetit,  in  studies 
like  these,  by  the  labors  of  students  everywhere.  The  results  returned 
to  it  in  the  able  suggestions  made  by  distinguished  scholars,  and  based 
upon  deductions  had  from  the  charts  and  data  so  furnished,  aid  in  form- 
ing the  rules  on  which  its  duties  rest. 

The  daily  official  deductions  or  forecasts  issuing  from  the  office  of  the 
Chief  Signal-Officer  and  constituting  the  tridaily  "  Synopses  and  Proba- 
bilities," as  they  are  stjled,  and  the  especial  deductions  in  pursuance  of 
which  the  orders  for  the  display  of  cautionary  signals  at  stations  are 
given,  when  necessary,  are  based  upon  the  regular  meteorological  reports 
of  the  service- stations  of  observation,  transmitted  tridaily  to  the  office, 
by  telegraph,  after  passing  over  a  system  of  telegraphic  circuits,  so 
arranged  as  to  at  once  concentrate  the  reports  at  this  office,  and  to  dis- 
tribute, in  doing  so,  certain  numbers  of  them  at  designated  cities  and 
ports.     Special  reports  are  demanded  from  any  station  or  number  of 
stations,  whenever  additional  information  is  required  as  to  impending 
disturbances.    The  synopses  are  those  of  the  meteoric  conditions  exis^ 
ing  over  and  near  the  United  States  for  each  period  of  twenty-four 
hours,  terminating  at  the  hour  for  each  general  report.    The  •*  Probabil- 
ities" are  announcements  of  the  changes  considered  from  the  study  of 
the  charts,  in  connection  with  such  rules  and  generalizations  as  the 
experience  of  the  office  and  the  study  of  meteorologists  seem  to  have 
determined  as  probable  to  happen  within  the  twenty-four  hours  then 
next  ensuing.    The  study  for  each  issue  requires  the  draughting  and 
study  of  four  charts,  these  charts  to  exhibit  chartographically  the  data 
furnished  by  the  simultaneous  reports  of  the  one  hundred  and  forty-five 
stations,  heretofore  referred  to,  located  in  the  United  States  on  the 
Atlantic  and  Pacific  coasts,  the  coasts  of  the  Gulf  and  of  the  Lakes,  in 
the  western  interior,  and  in  the  Dominion  of  Canada,  Nova  Scotia,  New- 
foundland, New  Brunswick,  and  the  West  India  Islands.    The  charts  are 
as  follows:  (a.)  A  chart  of  barometric  pressures,  the  temperatures,  and 
the  winds,  together  with  the  wind-directions  and  velocities  at  the  dififer- 
ent  stations ;  the  character  of  the  precipitation,  if  any,  occurring  at  the 
time  of  the  report,  and  the  amount  since  the  time  of  the  last  preceding 
report.    This  chart  exhibits  barometric  pressures  and  the  temperatures 
in  their  relations  to  districts  of  territory  and  to  each  other,  by  a  system 
of  isobaric  and  isothermal  lines  inscribed.     The  wind-directions  are 
shown  by  arrows  at  the  diflfereut  stations,    (h.)  A  chart  of  the  cloud- 
conditions  prevailing  over  the  United  States,  in  which  the  different 
varieties  of  cloud  reported  at  the  stations  appear  by  symbols.    On  this 
chart  are  also  indicated  the  weather,  as  reported  at  each  station  at  the 
time  of  each  report,  the  direction  of  movement  of  lower  and  upper 
cloads,  and  each  morning  the  minimum  temperature  of  the  preceding 
night  in  relation  to  districts  of  territory.    The  cloud-areas  appearing 
upon  this  chart  are  surrounded  by  an  outline  to  enable  their  extent  and 
probable  movement  to  be  considered,    (c.)  A  chart  of  the  relative 
hnmidities  over  territorial  districts,  with  the  temperatures  at  the  several 
stations.    This  chart  of  humidities  enables  studies  to  be  made  of  terri- 
torial sections,  the  difficulties  attending  the  study  of  observations  of  this 
character  being  obviated  to  a  very  considerable  extent  by  the  intercor- 
rection  of  the  stations  among  themselves,  and  by  the  great  extent  of  the 
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regions  over  which  the  readings  are  made  simaltaneoasly.  In  fields  so 
great,  purely  local  conditions  in  part  disappear,  or  affect  very  little  the 
general  result,  (d.)  A  chart  of  barometric  pressures  exhibits,  for  pur- 
poses of  reference,  by  lines  of  no  variation,  the  districts  of  territory 
over  which  the  barometric  pressure  has  increased,  and  those  over  which 
it  has  diminished,  in  each  averaged  period  of  eight  hours  in  the  twenty- 
four  hours  terminating  at  the  hour  of  the  report  (Papers  41  to  44.) 
The  study  of  these  charts  requires  that  they  should  oe  compared  with 
each  other,  and  with  the  antecedent  charts  of  a  similar  character,  pre- 
pared at  the  times  of  the  preceding  reports.  The  total  of  the  readings 
of  the  different  instruments  inscril^d  on  each  series  of  charts,  as  exhib- 
iting the  elements  of  the  general  meteoric  condition,  reaches  the  number 
of  two  thousand  nine  hundred.  The  duties  of  the  preparation  of  these 
charts,  and  of  the  reports  based  upon  them,  have  been  since  the  date  of 
last  report  under  the  immediate  charge  of  Assistant  Cleveland  Abbe, 
A.  M.;  First  Lieut.  H.  H.  0.  Dun  woody.  Acting  Signal-Officer  and  assist- 
ant; and  First  Lieut.  Robert  Craig,  Acting  Signal-Officer  and  assistant, 
who  have  been  relieved  and  alternated  in  the  discharge  of  these  and 
other  special  duties  at  such  times  as  directed  under  the  instructions  of 
the  Chief  Signal-Officer.  The  daily  series  of  study-charts  are  twelve  in 
number:  the  yearly  series,  four  thousand  three  hundi-ed  and  eighty. 
The  field  which  a  series  continuing  for  years  opens  for  investigation  is 
almost  without  a  limit.  Additions  to  the  charting  are  made  as  it  is 
found  it  can  be  improved. 

The  statements  of  synopses  and  probabilities  have  been  furnished  for 
the  press  at  regular  hours — 1  o'clock  a.  m.,  10.30  a.  m.,  and  7.30  p.  m., 
daily,  and  under  the  same  rules  as  in  preceding  years.  There  has  been 
no  failure  in  the  delivery  of  any  report  during  the  year.  The  total 
number  of  statements  thus  issued  for  publication  has  been  one  thou- 
sand and  ninety-five.  These  have  been  telegraphed  at  the  moment  of 
their  issue  to  the  principal  cities,  and  have  appeared  in  some  form  in 
almost  every  journal  in  the  United  States.  The  great  diffusion  thus 
given  this  intelligence  has,  of  course,  its  advantages. 

A  careful  analysis  of  these  statements  of  the  office,  made  for  the  year 
terminating  June  30, 1876,  and  a  comparison  of  the  meteoric  conditions 
occurring  within  the  twenty-four  hours  and  within  the  district  to  which 
each  statement  has  had  reference,  has  given  an  average  of  eighty-eight 
and  three-tenths  per  cent,  of  forecasts  as  verified. 

The  percentage  of  verifications  for  each  district,  and  for  each  month 
in  the  year,  is  given  in  the  following  table : 


Distriots. 


New  Enslaod 

Middle  States 

South  Atlantic  States 

Eastern  Galf  States 

Western  Gulf  States 

Lower  Lakes 

Upper  Lakes 

Tennessee  imd  Ohio  Val- 
ley  

Upper  Mississippi  Valley 
Lower  Mississippi  Valley 

Total  percentage  of 
Termcations 


1875. 
July. 


93.47 
91.62 
94.45 
95.18 
95.90 
89.50 
91.70 

87.50 
91.03 
90.75 


90.94 


1875. 
Aug. 


89.4 

90.25 

91.3 

91.0 

90.9 

92.3 

92.6 

91.8 
92.1 
89.8 


91.14 


1875. 
Sept 


90.76 
89.92 
86.94 
84.72 
84.99 

8a  7-1 

89.44 

86.66 
90.13 
85.97 


87.82 


1875. 
Oct 


88.7 
89.8 
89.3 
89.3 
83.9 
86.5 
87.7 

87.6 
84.8 
82.8 


87.04 


1875. 
Nov. 


93. 
91. 
89. 
91. 
90. 
93. 
94. 


74 
52 

58 
12 
89 
95 

78 


89.79 
94.02 
92.49 


92.18 


1875. 
Dec. 


85.30 
85.05 
84.98 
87.34 
81.75 
7a  74 
86.52 

83.36 
84.68 
84.40 


84.21 


1876. 
Jan. 


1876. 
Feb. 


91.1 
93.21 

8a6 

92.5 
87.2 
91.4 
8a3 

90.4 
87.9 
84.6 


89.5 


90.4 
90.5 
86.7 
92.8 
89.1 
89.5 
90.4 

92.4 
90.6 
85.6 


89.8 


1876. 
Mar. 


93.7 
95.4 
91.7 
94.0 
83.7 
91.3 
90.0 

91.8 
89.4 
85k5 


9a6 


1876. 
April 


80.2 
83.4 
78.9 
85.8 

8ao 

84.4 
85.2 

84.7 
85.8 
80.0 


83.6 


1876. 
May. 


1876. 
June. 


83.36 
87.00 
82.33 
81.90 
84.56 
82.64 
79.74 


89.3 
847 
90.1 
92.0 
89.4 
8a3 
87.6 

88.3  79.86 
90.1  8L03 
87.91  82.41 


89.1!  82.46 


The  mode  of  comparison  is  set  forth  in  paper  28,  herewith.  A  com- 
parison of  this  percentage  with  the  average  percentage  of  preced- 
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iug  years  exhibits  an  improvement  in  accuracy  with  each  succeeding 
year.  An  average  of  90  per  cent,  of  accuracy  is  believed  to  be  attain- 
able. The  popular  faith  in  the  announcements  of  the  office,  now  in  the 
sixth  year  of  their  issue,  has  remained  unchanged.  It  has  not  at  any 
time  been  sensibly  lessened  by  the  errors  which  sometimes  direct  atten- 
tion to  the  fact  that  in  the  present  condition  of  science  premonitions, 
having  for  their  scope  a  territory  so  great  as  that  of  the  United  States, 
cannot  always  be  correct  for  every  part  of  a  district. 

The  x>opular  knowledge  of  the  duties  of  this  office,  and  its  reasonable 
success,  cannot,  perhaps,  be  better  evidenced  than  oy  the  criticisms  to 
which  it  is  subjected  if  errors  occur  in  its  work.  A  few  years  ago  the 
work  itself  was  deemed  by  many  impracticable. 

The  instruction  of  officers  of  the  Signal-Service  to  fit  them  for  duties 
of  this  description  has  been  continued,  though  greatly  interfered  with, 
by  the  small  force  charged  with  the  now  very  extensive  duties  of  the 
service  in  its  different  branches.  The  duties  in  which  the  officers  are 
engaged,  each  in  his  sphere,  and  each  of  which  contributes  its  share  to 
the  success  of  the  whole,  are  such  as  necessarily  lay  well  the  foundation 
for  the  courses  of  especial  study  and  practice.  The  courses  once  com- 
menced, the  skill  increases  with  acquired  experience.  The  studies  to 
which  reference  has  been  hitherto  made,  and  the  data  condensed  for  gen- 
eralization, improve  each  year  the  material  before  the  student  for  con- 
sideration. The  improving,  accuracy  of  the  reports  seems  to  evidence 
the  correctness  of  the  plan  of  study  adopted. 

The  display  of  cautionary  signals,  by  flaigs  by  day  and  by  lights  at 
night,  has  been  made  systematically  on  occasions  of  supposed  especial 
danger  at  the  following  points,  ports,  and  harbors,  located  upon  the 
lakes,  the  Atlantic,  and  the  Gulf  coasts :  Alpena,  Mich. ;  Atlantic  City, 
N.  J. ;  Baltimore,  Md. ;  Barnegat,  N.  J. ;  Boston,  Mass. ;  Buffalo,  N.Y.; 
Gape  Hatteras,  N.  G. ;  Gape  Henry,  Ya. ;  Cape  Lookout,  N.  G. ;  Gape 
May,  N.  J. ;  Charleston,  S.  G. ;  Chicago,  111. ;  Cleveland,  Ohio ;  Detroit, 
Mich.;  Duluth,  Minn.;  Eastport,  Me.;  Erie,  Pa.;  Escanaba,  Mich.; 
Grand  Haven,  Mich.;  Galveston,  Tex. ;  Indianola,  Tex.:  Jacksonville, 
Fla.;  Key  West,  Fla. ;  Kittyhawk,  N.  C;  Long  Brancn,  N.  J.;  Mar- 
quette, Mich.;  Milwaukee,  Wis.;  Mobile,  Ala.;  New  Haven,  Conn.; 
New  London,  Conn. ;  New  Orleans,  La. ;  New  Biver,  N.  G. ;  New  York, 
N.  Y. ;  Norfolk,  Va. ;  Oswego,  N.  Y. ;  Peck's  Beach,  N.  J. ;  Port  Huron, 
Mich.;  Portland,  Me.:  Punta  Rassa,  Fla.;  Rochester,  N.  Y. ;  Sandy 
Hook,  N.  J. ;  Smithville,  N.  C. ;  Saint  Mark's,  Fla. ;  Thatcher's  Island, 
Mass.;  Toledo,  Ohio;  Tybee  Island,  Ga. ;  Wilmington,  N.  C;  Wood's 
Holl,  Mass. 

Daring  this  period  one  thousand  five  hundred  and  seventy-seven  sig- 
nals have  been  ordered,  counting  each  separate  display  at  each  port  a 
separate  signal,  in  anticipation  of  seventy  dangerous  storms.  Of  the 
total  number  of  signals  thus  displayed,  seventy-seven  and  three-tenths 
per  cent  have  afterward  been  reported  as  justified  by  the  occurrence 
of  winds  held  to  warrant  them  at  the  points  where  the  signals  were 
displayed,  or  within  the  radius  of  one  hundred  miles  of  these  points,  as 
set  forth  in  the  rules  of  the  Office.  In  the  cases  reported  as  failures  of 
justification  following  the  display,  the  winds  did  not  attain,  within  that 
radius,  a  violence  held  to  justify  the  warning.  The  signal  ordered  by 
this  Office  is  always  cautionary  in  its  character,  not  announcing  that  a 
storm  will  come,  but  that  the  indications  are  sufficiently  threatening  to 
call  for  caution,  both  as  to  going  to  sea  and  for  preparation  for  rough 
weather  if  vessels  are  about  to  sail. 

It  is  one  of  the  most  difficult  tansks  which  falls  to  the  Office  to  deter- 
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mine  in  advauce  over  ^hat  ports  to  be  selected,  to  the  exclusion  of 
others,  an  observed  storm-area  will  pass,  and  in  sneh  manner  as  to  be 
accompanied  at  these  ports  with  a  given  wind-velocity.  Within  the 
same  area  the  winds  differ  in  force  at  different  points.  There  is  the 
danger  that  warnings  unnecessarily  given  may  delay  the  movements  of 
shipping.  A  heavy  responsibility  is  incurred  if  the  warnings  are  not 
given  when  they  onght  to  be.  Time,  increasing  experience,  and  increas- 
ing facilities  will  permit  greater  accuracy. 

There  will  be  higher  success  as  the  data  of  the  Office  become  full 
enough  to  enable  it  to  be  judged  what  local  wind-velocities  are  to  be  ex- 
pect^ to  follow  the  different  meteorological  indications  in  the  different 
districts  at  the  different  seasons.  The  experience  of  the  few  years  past 
gives  assurance  of  progress. 

It  has  been  attempt^  to  determine  definitely  and  to  the  satisfaction 
of  the  Office  what  benefits  to  shipping  have  followed  the  display  of  sig- 
nals ordered  by  it.  The  reports  of  the  observers  at  stations  give  in- 
stances in  which  vessels  have  remained  in  port  in  recognition  of  the 
warnings  given  in  advance  of  storms.  In  these  cases  danger  was 
avoided.  A  series  ot  tables  of  disasters  to  shipping,  compiled  for  a 
number  of  years  past,  have  seemed  to  show  that  the  annual  average  of 
disasters  occurring  at  or  near  points  at  which  cautionary  signals  have 
been  displayed  has  been  lessened  by  a  considerable  percentage  for  the 
years  during  which  that  display  has  been  had.  As  to  the  fact  that 
warnings  can  be  given  with  reasonable  accuracy  there  can  be  no  ques- 
tion. 

The  plan  of  exhibiting  as  widely  as  possible,  in  the  agricultural  dis- 
tricts throughout  the  United  States,  the  results  of  the  daily  office  studies 
in  the  form  of  printed  forecasts  for  the  benefit  of  the  agricultural  popu- 
lations has  been  continued  in  operation.  The  efifort  to  cover  eg  wide  an 
extent  of  territory  has  made  the  labor  great  The  continuance  of  the 
work  has  seemed  to  be  warranted  by  the  favor  with  which  it  has  been 
received.  It  has  been  considered  due  to  the  farming  populations  that 
they  should  have  an  opportunity  to  profit  by  whatever  information  could 
be  given  them.  With  the  active  co-operation  of  the  Post-Office  De- 
partment, with  which  there  is  an  arrangement  for  this  purpose,  six  thou- 
sand nine  hundred  and  twenty-seven  printed  farmers'  bulletins,  on  which 
have  appeared  daily  the  reports  of  this  Office,  have  been  distributed  and 
displayed  in  frames  daily  at  as  many  different  post-offices  in  different 
cities,  villages,  and  hamlets  in  different  States.  There  are  numerous  and 
especial  requests  to  increase  this  number.  At  1  o'clock  a.  m.  of  each 
day  the  midnight  report  of  the  Office  for  the  ensuing  day  has  been  tele- 
graphed during  the  year  ending  June  30, 1876,  to  twenty  centers  of  dis- 
tribution, located  in  the  following-named  cities:  Albany,  N.  Y. ;  Augusta, 
Ga.;  Bangor,  Me.;  Boston,  Mass.;  Buffalo,  N.  Y.;  Burlington,  Iowa; 
Chicago,  111.;  CiDcinnati,  Ohio;  Detroit,  Mich.;  Leavenworth,  Kans.; 
Logansport,  Ind.;  Memphis, Tenn.;  Montgomery, Ala.;  Nashville, Tenn.; 
New  Orleans,  La.;  New  York,  N.Y.;  Pittsburgh,  Pa.;  Philadelphia,  Pa. ; 
Springfield,  Mass.;  Saint  Louis,  Mo.  They  are  also  issued  at  Washing- 
ton, D.  C.  These  centers  have  been  carefully  chosen  as  in  the  midst  of 
the  denser  agricultural  populations  of  the  United  States,  and  at  points 
whence  the  facilities  of  communication  would  enable  the  surrounding 
districts  to  be  most  rapidly  supplied. 

The  telegraphic  report  of  forecast  received  at  a  center  of  distribution 
is  at  once  printed  by  enlisted  men  of  the  Signal  Service  on  bulletin 
forms  provided  for  that  purpose.  These  are  enveloped  as  rapidly  as 
printed,  addressed  to  each  designated  post-office  within  the  district  to 


REPORT   OF   THE   CHIEF  SIGNAL-OFFICER:  111 

be  supplied,  and  which  can  be  reached  by  the  swiftest  eoDrveyance  by 
the  honr  of  2  p.  m.  of  the  date,  and  are  then  placed  in  charge  of  the 
Post-Office  Department,  ander  an  arrangement  by  which  each  postmas- 
ter receiving  a  bulletin  has  the  order  of  the  Postmaster-General  to  dis- 
play it  instantly  in  a  frame,  furnished  by  this  office  for  that  purpose,  and 
reports,  in  writing,  the  fact  and  time  of  its  receipt  and  of  its  display  to 
the  Chief  Signal-Officer. 

The  bulletins  have  reached  the  different  offices,  and  have  been  dis- 
played in  each  of  the  frames  at  the  average  hour  of  11  a.  m.,  averaging 
thus  ten  hours  from  the  time  the  report  has  left  the  office  of  the  Chief 
Signal-Officer  until  it  has  appeared  bulletined  in  the  midst  of  the  farm- 
ing populations,  and  accessible  to  them  in  the  distant  parts  of  the 
country. 

The  information  given  on  these  bulletins  has  a  value.  Facts  relating  to 
the  climatology  of  the  different  sections  are  condensed  into  brief  notes^ 
which  are  published  with  the  reports.  For  instance,  each  bulletin  now 
announces  for  the  geographical  district  in  which  it  is  displayed,  and, 
in  addition  to  the  forecast,  what  winds,  in  each  month,  have  been  found 
most  likely,  and  what  least  likely,  to  be  followed  by  rain.  This  simple 
foot-note  will  have  its  effect  in  increasing  the  gains  and  reducing  the 
losses  of  harvesting.  (Paper  26.)  These  bulletins  will  improve  for  the 
uses  for  which  they  are  intended,  as  the  exx>erience  of  the  office  permits 
the  information  they  exhibit  to  be  supplemented  with  further  data  and 
other  rules.  With  each  year  the  popular  knowledge  of  the  uses  of  the 
bulletin  and  some  increased  interest  in  and  study  of  meteorology  renders 
the  farming  communities  better  able  to  judge  of  its  correctness  and  to 
benefit  by  its  contents.  It  is  contemplated,  as  the  work  of  the  office 
progresses,  to  add  to  the  bulletin  such  brief  instructions  as  may  be  de- 
veloped in  regard  to  its  uses  in  connection  with  such  local  instruments 
as  may  be  had  for  local  use.  Reference  has  been  made  in  preceding  re- 
ports to  the  economy  of  this  work.  Careful  estimates  have  shown  that 
if  the  total  cost  for  each  bulletin  station  at  which  the  bulletin  is  dis- 
played at  each  different  i>ost-office,  hamlet,  village,  or  city  were  com- 
puted to  be  twenty-seven  cents  per  day,  the  sum  so  resulting  would 
meet  all  the  expenses  caused  by  the  Signal-Service.  A  little  saving  of 
any  one  crop  or  gain  to  any  interest  made  on  any  one  day  in  the  vicin- 
ity of  each  station,  supposing  nothing  to  be  saved  on  any  other  day  of 
the  year,  would  more  than  counterbalance  this  expenditure. 

The  river-reports  of  the  office,  giving  the  changing  depths  of  the 
water  in  the  river-channels  of  the  great  rivers  of  the  interior,  and  notices 
of  expected  rises  or  falls  of  the  river-levels,  for  the  benefit  of  river  com- 
merce and  of  the  population  in  the  vicinity,  have  been  regularly  made, 
telegraphed,  bulletined  in  frames,  and  published  also  by  the  press  at  the 
different  river  ports  and  cities.  Especial  reports  have  been  made  before 
and  at  the  times  of  rises  threatening  to  cause  dangerous  freshets. 

A  circular  issued  on  March  15, 1875,  showing  the  range  between  high 
and  low  water  marks  on  the  western  rivers,  and  the  height  at  which 
the  rises  beconte  dangerous  along  their  banks,  is  believed  to  have  been 
the  first  systematic  attempt  to  establish  a  "  danger-line''  on  these  rivers. 
This  circular  was  prepared  from  data  collected  at  this  office,  and  was 
given,  by  order  of  the  Secretary  of  War,  a  wide  circulation,  through  the 
press  and  otherwise.  The  uses  of  the  information  thus  published  have 
been  shown  upon  the  occurrence  of  the  river-floods ;  a  reference  then 
had  to  the  circular,  in  connection  with  the  daily  reports,  enabling  those 
interested  to  judge  of  the  limits  of  the  rises  to  be  expected  at  the  differ- 
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ent  places  upon  the  river-banks,  and  of  the  consequences  to  be  antici- 
pated. 

The  data  had  at  this  office  from  stations  making  river-report«,  though 
scanty  as  compared  with  those  to  be  desired,  permit  a  foreknowledge  of 
changes  likely  to  happen,  and  enable  useful  warnings  to  be  given  of 
coming  floods,  ice-floods,  or  sudden  and  great  rises  of  the  river-levels. 
The  daily  reports  are  useful  at  times  of  low  water ;  the  information  they 
give  permitting  river-shipping  to  be  moved  with  intelligent  foreknowl- 
edge of  the  probable  depths  of  water  at  different  points  upon  the  river's 
course.  These  reports  are  especially  useful  to  those  for  whom  they  are 
intended,  as  having  an  official  character^ 

The  manner  in  which  the  reports  continue  to  be  received  by  the  com- 
munities especially  concerned,  and  the  official  requests  of  boards  of 
trade  and  others  engaged  in  river  commerce  for  the  increase  of  the  num- 
ber of  them,  have  given  evidence  of  their  usefulness. 

In  instances  attracting  attention,  the  notice  of  the  probable  heights 
floods  anticipated  or  passing  would  attain,  have  been  followed  by  prepa- 
rations made  upon  the  levees  to  guard  against  danger.  A  brief  exami- 
nation of  the  charts  of  changes  of  the  river-levels  accompanying  this 
and  preceding  reports,  (Papers  47  to  55 ,)  show  that  the  river-rises  to 
occur  at  the  different  localities  can  be  judged  of  frequently  as  to  the 
time  at  which  they  will  occur,  and  their  extent  by  the  conditions  exist- 
ing at  points  sometimes  far  distant.  Accumulating  data  permit  studies 
of  this  kind  to  be  valuable. 

In  connection  with  these  studies  the  examination  of  the  daily  weather 
charts,  exhibiting  places  at  which  precipitation  has  occurred,  or  is  likely 
to  occur,  and  the  amount  of  precipitation,  had  with  the  study  of  the 
charts  of  the  river-basins,  which  enable  it  to  be  determined  what  rivers 
will  be  affected  by  precipitation,  are  found  to  be  of  value  in  furnishing 
correct  prognostications.  This  subject  was  referred  to  in  the  last  annuid 
report. 

The  Ohief  Signal  Officer  is  confirmed  in  the  opinion  before  expressed, 
that,  with  a  proper  study  of  the  river-floods,  and  with  stations  properly 
placed,  reporting  at  times  of  especial  danger,  it  can  be  made  almost 
impossible  for  a  flood  to  follow  a  river-course  without  notice  given  in 
advance  of  its  coming  at  the  localities  threatened.  Daily  bulletins  of 
river-reports  have  been  regularly  displayed  during  the  year,  at  the  fol- 
lowing named  stations:  Oairo, 111.;  Cincinnati, Ohio ;  Davenport, Iowa ; 
Dubuque, Iowa ;  Keokuk, Iowa;  La Orosse, Wis. ;  Leavenworth, Elans. ; 
Louisville,  Ky. ;  Memphis,  Tenn. ;  Nashville,  Tenn. ;  Sew  Orleans,  La. ; 
New  York,  N.  Y.;  Omaha,  Nebr.;  Pittsburgh,  Pa.;  Savannah,  6a.; 
Shreveport,  La. ;  St. Louis, Mo. ;  SLPaul,  Minn.;  Yicksburg,  Miss.;  and 
Yankton,  D.  T.  Systematic  reports  of  river  observations,  carefully  made 
and  closely  criticised,  are  had  daily  by  telegraph  and  weekly  by  mail,  on 
established  forms,  from  the  stations  above  named.  Beports  of  similar 
daily  observations  are  also  had  fh>m  twenty  four  special  river  stations 
named  in  the  record  of  stations.  For  certain  months  of  the  year  in  which 
danger  is  not  anticipated  from  floods,  these  reports  are  forwarded  by 
mail.  For  the  months  in  which  floods  more  frequently  happen,  and  at 
any  time  in  any  case  of  special  danger,  the  reports  are  tele^aphed. 
The  observers  are,  in  effect^  a  river  guard. 

The  daily  reports  of  the  surface  and  bottom  water-temperatures  at 
designated  points  upon  the  rivers,  lakes,  and  sea-coasts  have  been  con- 
tinued during  the  year.  These  reports  are  furnished  at  the  request  of 
Prof.  Spencer  F.  Baird,  United  States  Oommissioner  of  Fish  and  Fish- 
eries, the  object  had  in  view  being  to  determine  the  proper  rivers  and 
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lakes  in  which  to  place  the  different  varieties  of  food-fishes.  It  is  neces- 
sary, for  this  purpose,  to  ascertain  the  extremes  and  means  of  the  water- 
temperatures  in  the  different  localities.  This  series  of  reports  has  now 
continued  for  four  years. 

The  series  of  reports  being  the  announcement,  from  day  to  day,  of 

sach  approaching  changes  of  temperature  as  would  be  likely  to  cause 

the  closing  of  the  canals  by  freezing,  or,  as  in  other  cases,  as  would  open 

them,  were  continued  during  the  days  of  closing  canal  navigation  of 

the  fall  and  winter  of  the  past  year.    Paper  56  exhibits  the  water- 

roQtes  of  transportation,  the  subjects  of  these  reports.    The  commerce 

moving  upon  the  canals,  as  their  closing  draws  near,  is  sometimes  of 

greater  value  than  at  any  other  season.    These  water-routes  are  then 

Uironged  with  hundreds  of  laden  barges,  each  of  which  must  move  with 

reference  to  the  danger  of  the  closing  of  the  routes  by  freezing.    The 

market-rates  at  the  great  cities  are  influenced  by  the  probability  that  the 

merchandise  or  grain  thus  afloat  will  reach  or  fail  to  reach  the  points 

for  which  it  is  intended.    These  reports  are  received  with  satisfaction 

by  the  canal  commerce,  and  by  the  commercial  associations  of  cities. 

They  constitute,  for  the  months  of  November,  December,  and  Janup^ry, 

one  of  the  regular  issues  of  the  office.    Paper  27  exhibits  a  specimen 

of  river,  special  river,  and  canal  reports. 

The  exhibition  of  symbol  maps,  on  which  the  meteoric  conditions  are 
shown  by  symbols,  at  the  rooms  of  the  boards  of  trade,  chambers  of 
commerce,  and  of  commercial  associations  in  the  municipal  cities,  and 
at  places  of  public  resort,  forthebenefltof  shipping  and  other  interests,  the 
display  of  bulletins,  the  distribution  of  weather-maps,  and  the  employ- 
ment of  other  methods  for  rapidly  diffusing  for  public  use  the  informa- 
tion had  at  this  office,  have  been  continued  during  the  year  ending  June 
30, 1876.  It  has  been  found  necessary  to  discontinue,  since  that  date, 
the  issue  of  maps  at  several  prominent  stations. 

The  form  of  the  bulletins  published  for  the  uses  of  farmers,  of  those 
issued  for  the  uses  of  seamen,  for  the  river  reports,  for  the  canal  reports, 
and  for  the  other  varied  interests  which  the  information  borne  upon 
them  is  intended  to  benefit,  change  gradually  with  increasing  knowledge 
and  facilities.  Each  form  has,  however,  its  object.  The  issue  of  bulle- 
tins is  closely  scrutinized  for  every  station,  and  is  reduced  to  the  smallest 
number  which  can  be  wisely  used. 

The  regular  printed  publications  of  the  office  have  been  issued, 
as  in  the  preceding  year.  Copies  of  these  papers,  the  office  Weekly 
Weather  Chronicle  and  the  office  Monthly  Weather  Review,  sufficiently 
illustrate  their  character.    (Papers  24  and  25.) 

The  scope  of  the  Review  has  become  extensive  with  the  increase  of 
the  number  of  reports  received,  all  of  which  are  valuable  for  refer- 
ence, and  a  study  of  which  enters  necessarily  into  the  study  for  the 
preparation  of  each  Review. 

The  collection  of  materials  for  this  paper  permits  also  the  study  of 
especial  storms,  descriptions  of,  or  facts  relating  to,  which  are  given  in 
the  local  journals  of  the  regions  over  which  they  pass,  or  in  the  shipping- 
news  communicated  by  vessels  encountering  them  at  sea.  The  three 
charts,  which  accompany  each  issue  of  the  Review,  exhibit  the  uses 
made  of  meteorological  data.  Each  of  these  charts  is,  to  some  extent, 
the  reiiuction  of  data  first  chronicled  on  ninety  separate  study-charts 
for  the  month.  It  will  be  readily  understood  how  much  this  monthly 
reduction  simplifies  the  work  of  generalization  for  the  year.  The  review 
exemplifies  also,  to  some  extent,  the  consideration  of  the  great  mass  of 
datA  before  mentioned  as  entering  upon  the  files  of^this  Office.  The  wide 
8  S 
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circulation  given  this  publication  meets,  in  part,  the  popular  wish  for 
generalizations  prepared  by  this  Office,  while  the  receipt  of  a  copy  by 
each  one  of  the  hundreds  of  the  voluntary  observers,  now  its  correspond- 
ents, is  accepted  as,  at  once,  a  sufficient  acknowledgment  of,  and  com- 
pensation for,  the  labor  of  making  their  reports.  Assistants  Abbe, 
Dnnwoody,  and  Craig  have  alternated  in  charge  of  the  preparation  of 
these  papers  and  of  the  charts  which  accompany  them. 

The  preparation  of  the  matter  for  the  publication  of  the  "  Synopses, 
Probabilities,  and  Facts,"  commenced  in  1872,  has  been  continued. 

These  volumes,  issued  in  sequence,  one  tor  each  month,  contain  the 
records  of  all  the  tri-daily  telegraphic  reports  received  at  the  Office 
from  the  dates  at  which  such  records  commenced  ;  the  tri-daily  charts 
based  upon  the  study  of  each  report  on  that  date  issued,  with  a  state- 
ment of  the  ^^  facts  "  or  meteoric  conditions,  which  subsequent  reports 
have  shown  as  actually  existing  during  the  time  for  which  each  forecast 
was  made.  They  are  useful  for  purposes  of  exchange,  and  bring  to  the 
office  in  return  publications  fully  equaling  their  value.  They  constitute 
a  meteoric  record  more  full,  perhaps,  than  any  other  now  issued. 

It  was  estimated  in  the  last  annual  report  that  by  the  publications  of 
this  Office,  which  have  been  above  referred  to — by  the  cautionary  sig- 
nals displayed  by  day  or  at  night  on  coasts  or  at  ports  in  times  of  prob- 
able danger ;  by  the  announcement  of  probable  changes  of  weather  in 
the  synopses  and  probabilities  furnished  thrice  daily  to  the  press ;  the 
farmers'  bulletins  exhibited  at  so  many  villages  and  hamlets  in  the 
interior ;  the  river  and  canal  reports  made  with  reference  to  river  and 
canal  interests;  the  bulletins  and  data  exhibited  at  all  the  great  cities 
and  ports ;  the  symbol  maps  displayed  in  boards  of  trade  rooms  and 
rooms  of  chambers  of  commerce  5  the  Weekly  Chronicle  and  Monthly 
Weather  Review  furnished  to  agricultural  societies,  commercial  associa- 
tions, and  correspondents  of  the  Office ;  the  daily  weather-maps ;  the 
monthly  charts,  and,  finally,  the  charts  condensing  the  results  of  years 
of  observation — the  information  emanating  from  this  Office  was  received 
in  some  form  daily  at  not  less  than  one-third  of  all  the  households  of  the 
United  States.  It  must  be  considered  in  estimating  such  a  distribution 
that  the  distribution  is  easiest,  and  the  readiest  modes  of  communica- 
tion are  found  in  those  districts  which,  most  densely  populated,  contain 
the  greatest  number  of  households. 

The  dilferent  reports  of  the  Office,  of  which  mention  has  thus  been 
made,  have  been  favorably  received  in  the  communities  for  which  they 
have  been  furnished,  and  their  uses  have  been  acknowledged  by  com- 
munications from  commercial  associations,  and  by  other  official  action. 

The  regular  daily  publication  of  the  reports  by  the  press,  now  con- 
tinued for  six  years  without  cost  to  the  United  States,  is  considered  as 
an  evidence  of  their  usefulness  and  of  the  favor  with  which  they  are 
received  by  the  communities  for  which  they  are  intended. 

The  Office  is  in  correspondence  in  reference  to  its  duties  with  commit- 
tees appointed  for  the  purpose  by  forty-eight  boards  of  trade  and  cham- 
bers of  commerce,  and  one  hundred  and  seventeen  agricultural  societies. 
(Papers  9  and  10.) 

A  number  of  sets  of  resolutions  officially  adopted  by  the  leading  asso- 
ciations of  this  character  in  the  prominent  cities  of  the  United  States, 
and  which  express  approval  of  the  service,  and  ask  favorable  action  in 
its  behalf,  accompany  this  report.  These  resolutions  were  officially 
submitted  to  Congress  at  its  last  session.    (Paper  30.) 

A  number  of  observations  taken  on  vessels  at  sea  to  complement  the 
synchronous  reports  of  the  service,  and  at  the  request  of  the  Depart- 
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ment,  have  been  received  upon  the  forms  provided  for  the  purpose. 
Their  utility  is  evident  in  the  study  of  storms  approaching  our  coasts, 
or  which  endanger  vessels  sailing  from  our  ports.  (Paper  13.)  A  sys- 
tematic collection  of  shipping-news,  extracts  from  logs  of  vessels,  notices 
of  storms  at  sea,  or  disasters  caused  by  them,  is  made  for  similar  use. 
The  offices  of  the  Signal  Service  at  the  different  cities  and  ports  of  the 
United  States  and  upon  the  sea-coast,  offer  every  facility  for  the  com- 
parison of  instruments,  the  use  of  data,  or  by  other  modes  in  their 
power,  to  the  ve&sels  of  any  nation  which  enter  our  waters  for  commerce 
or  for  shelter. 

Assistant  Cleveland  Abbe  has  prepared  a  final  report,  with  accom- 
panying charts,  of  the  auroral  display  of  April  7, 1874,  which  has  formed 
the  subject  of  previous  papers  by  this  officer.    (Paper  19.) 

Lieut.  H.  H.  C.  Dunwoody,  Acting  Signal  Officer  and  assistant,  has 
prepared  a  paper  exhibiting  some  of  the  results  of  an  examination  of  a 
series  of  meteorological  observations  made  at  high  altitudes.  (Paper 
20.) 

Lieut.  Eobert  Craig,  Acting  Signal  Officer  and  assistant,  has  prepared 
a  description,  with  accompanying  charts,  of  the  cyclone  of  September 
16,  1874,  compiled  from  official  reports  and  other  authentic  sources. 
(Paper  21.) 

A  series  of  charts,  showing  the  mean  direction  of  the  movements  of 
areas  of  low  barometer  across  the  continent,  accompanies  this  report. 
(Papers  46^  to  46^*.)  A  series  of  charts,  accompanying  the  annual  re- 
port of  this  Office  for  the  year  1874,  exhibits  the  course  and  number  of 
such  areas  observed  during  the  period  from  March,  1871,  to  July,  1874, 
inclusive.  They  were  compiled  from  the  charts  published  monthly  in 
the  Weather  Keview  of  this  Office,  and  the  means  were  calculated  for 
all  areas  approximating  the  same  direction,  irrespective  of  the  section 
of  country  they  traversed. 

The  charts  accompanying  the  present  report  were,  as  in  the  case  of  the 
former  series,  prepared  in  the  map-room  of  the  Office  under  the  imme- 
diate direction  of  Lieut.  Henry  Jackson,  Acting  Signal  Officer  and  as- 
sistant, and  show  the  number  and  course  for  each  mouth  of  all  areas 
that  have  come  within  the  observation  of  this  Office,  with  the  mean 
Telocities  of  translation,  while  moving  between  the  several  meridians, 
and  the  average  velocities,  from  the  time  of  appearance  to  disappear- 
ance. They  were  compiled  directly  from  the  original  maps,  prepared 
tri-daily  in  the  study-room  of  the  Office,  and  include  all  storms  observed 
from  March,  1871,  to  December,  1876,  inclusive.  The  examination  of 
the  data  upon  which  the  charts  are  based  has  been  very  carefully  made. 
The  charts  themselves  form  only  a  part  of  a  paper,  to  which,  it  is  hoped, 
the  facilities  of  the  Office  will  permit  further  publication  to  be  given. 

The  papers  thus  referred  to  exhibit  the  results  of  studies  constantly 
in  progress  in  the  Office,  to  utilize  the  data  gathered  on  Its  files,  and 
each  of  which  has  reference  to  improvement  in  the  discharge  of  the 
duties  especially  confided  to  it. 

A  list  of  disasters  upon  the  lakes  for  the  year  ending  June  30, 1876, 
compiled  by  Sergeant  S.  W.  Ehode,  Signal  Service,  United  States  Army, 
in  charge  of  the  Milwaukee  station,  is  given  in  Paper  22. 

Pai)er  8  contains  the  names  of  places  from  which  requests  have 
been  received  for  the  establishment  of  signal-stations,  but  at  which 
stations  had  not  been  established  June  30, 1876. 

In  the  instrument- room  of  the  Office,  four  hundred  and  forty  meteor- 
ological instruments  have  been  carefully  compared  with  the  official 
standards  during  the  year,  and  five  hundred  and  forty  have  been  issued 
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dnriug  the  same  period.  A  moiiel  atmograph,  an  anemograph,  and  an 
illustrated  meteoric  globe  have  been  added  to  the  self-registering  in- 
struments of  office  manufacture,  and  are  undergoing  the  customary 
tests.  Several  additions  have  been  made  to  the  collection  of  self- regis- 
tering instraments  of  foreign  manufacture.  ^ 

In  compliance  with  instructions  received  from  the  Secretary  of  War, 
under  date  of  March  25, 1876,  First  Lieut.  F.  C.  Grugan,  Second  Cav- 
alry, and  Acting  Signal  Officer,  on  duty  at  this  Office,  was,  on  Novem- 
ber 20, 1875,  assigned  to  the  duty  of  collecting,  arranging,  and  display- 
ing at  the  International  Exhibition  of  1876,  subject  to  the  direction  of 
the  chairman  of  the  board  on  behalf  of  the  United  States  Executive 
Departments,  such  stores,  materials,  and  articles  pertaining  to  the  Signal 
Service  as  might  be  designated  by  the  Chief  Signal  Officer  to  be  placed 
on  exhibition. 

This  duty  was  performed  at  this  Office  until  March  20,  1876,  on  which 
date  Lieutenant  Grugan  proceeded  to  Philadelphia,  where  he  still  re- 
mains. 

In  addition  to  the  display  of  such  experimental  self- registering  in- 
struments as  have  been  adopted  for  the  use  of  the  Signal-Service  after 
careful  examination,  the  ordinary  station-instruments  and  a  full  set  of 
the  office  publications  have  been  exhibited,  together  with  a  station  in 
practical  operation,  illustrating  the  printing  of  maps  and  farmers'  bul- 
letins, the  issuing  and  posting  report  bulletins,  receiving  and  transmit- 
ting reports  by  telegraph,  and  such  other  duties  as  are  usual  at  a  star 
tion  of  observation.  In  military  signaling,  the  display  has  consisted  in 
the  regulation  equipments  and  supplies  for  day  and  night  signals,  the 
heliograph,  a  field-telegraph  train,  fully  equipp  d,  and  a  field-telegraph 
line  in  operation.  Grapic  meteorological  charts  charted  at  this  Office 
and  transmitted  in  the  lines  of  the  charting  by  telegiaph  to  Philadel- 
phia was  used  for  the  first  time  of  which  there  is  known  record  at  this 
exhibition.  These  charts  formed  the  basis  of  daily  weather-maps  there 
issued.  A  smaller  map  based  upon  the  same  work  appeared  in  a  news- 
paper— the  New  York  Herald — printed  on  the  grounds. 

The  regular  telegraphic  weather-reports  have  been  received  during 
the  year  over  the  wires  of  the  Western  Union,  Northwestern,  and  Inter- 
national Telegraph  Companies.  Seven  hundredandeighty -two thousand 
nine  hundred  and  thirty -one  cipher-words  of  weather-reports  have  been 
received  at,  and  one  hundred  and  eighty-eight  thousand  one  hundred 
and  sixty-four  sent  from,  this  office  during  the  year.  Four  thousand 
four  hundred  and  fifty-six  telegraphic  messages,  other  than  weather-re- 
ports, were  received,  and  seven  thousand  nine  hundred  and  forty-one 
sent  in  the  same  period.  There  have  also  been  received  twenty-five 
thousand  one  hundred  and  sixteen  cipher- words  of  special  river-reports. 
The  plans  of  working-forms  of  telegraphic  circuits,  and  the  rapidity  of 
telegraphic  work  so  assured  to  the  service,  has  been  sufficiently  referrred 
to  in  preceding  reports. 

The  average  time  elapsing  from  the  time  at  which  the  readings  of 
the  instruments  have  been  had  at  the  stations  to  that  at  which  the  re- 
ports based  on  these  readings  have  been  telegraphed  to  the  press  and 
to  the  distributing-stations  has  been  one  hour  and  forty  minutes. 

It  is  considered  with  some  satisfaction,  as  one  of  the  consequences 
resulting  from  the  organization  of  this  office,  that,  by  the  uses  of  its 
ciphers,  improved  with  the  experience  of  years,  the  facility  with  which 
constant  practice  has  rendered  practicable  the  telegraphic  work  neces- 
sary for  its  reports,  and  the  understandings  arrived  at  with  telegraphic 
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oompanies,  the  annaal  cost  of  its  telegraphic  communications  has  been 

reduced  by  many  thousands  of  dollars. 

The  sea-coast  service  of  the  Signal-Service,  in  connection  with  the 
life-saving  service,  has  been  before  referred  to  in  this  report.  At  the 
date  of  the  last  annual  report  telegraphic  lines  on  the  sea-coast  itself,, 
and  reaching  from  Sandy  Hook  to  Cape  May,  and  from  Norfolk  to  Gape 
Hatteras,  were  in  operation.  The  extension  of  the  sea-coast  line  from 
Cape  Hatteras  via  Wilmington,  N.  G.^  to  Smithville,  at  the  mouth  of 
tiie  Cape  Fear  River,  was  completed  March  14,  1876.  The  total  length 
of  the  sea-coast  lines  constructed  by  this  office  became  thus  five  hundred 
and  forty-three  miles.  The  coast-lines  are  connected  with  the  office  by 
leased  wires  from  Gape  May  and  Norfolk. 

The  act  of  Congress  requiring  this  service  contemplates  the  establish- 
ment of  signal-stations  at  life  saving  stations  and  light-houses  at  points 
along  the  coast  in  such  manner  that  the  coast  and  sea  in  their  vicinity 
may  be  at  once  kept  under  observation,  warning  of  approaching  storms 
be  given  to  vessels  within  signal  distance,  and  information  of  disasters 
and  other  incidents  occurring  be  rapidly  conveyed  to  the  chain  of  life- 
saving  stations,  to  lighthouses,  ports  from  which  aid  may  come  in  case 
of  need,  and  to  the  Central  Office.  The  enlisted  men  stationed  at  these 
stations  have  been  taught  to  take  and  reimrt  meteorological  observa- 
tions, and,  as  signal-men,  are  pnacticed  iuboth  the  Army  and  Navy 
codes,  in  the  use  of  semaphores,  and  that  code  of  permanent  flag-sig- 
nals known  as  the  International  Code,  to  enable  them  to  communicate 
with  vessels  of  any  nationality.  The  service  has  proven  its  usefulness 
in  the  case  of  a  number  of  disasters  to  shipping.  Its  uses  for  meteoro- 
logical purposes  are  before  referred  to.  In  the  cases  of  saving  at  the 
times  of  disasters,  it  is  believed  that  the  values  saved  have  been  greater 
than  the  whole  cost  of  the  lines. 

The  sea-coast-service  stations  in  operation  at  different  dates  have  been 
at  Sandy  Hook,  Long  Branch,  Squan  Beach,*  Barnegat,  Atlantic  City, 
Peck's  Beach,  and  Cape  May,  N.  J.;  Norfolk  and  Cape  Henry,  Va.; 
Kittyhawk.  Cape  Hatteras,  Cape  Lookout,  Portsmouth,  New  Eiver, 
Wilmington,  and  Smithville,  N.  C.  Of  these;  Sandy  Hook,  Barnegat, 
Atlantic  City,  Gape  May,  Norfolk,  Cape  Henry,  Kittyhawk,  and  Cape 
Hatteras  have  been  in  continuous  operation. 

The  constant  changes  occurring  in  the  widths  of  the  numerous  inlets, 
across  which  the  line  upon  the  coast  is  carried  by  cables  between  Cape 
Hatteras  and  Wilmington,  the  destruction  of  portions  of  the  lines  and 
changes  in  the  coast  itself,  caused  by  storms,  have  frequently  inter- 
rapt^  communication  south  of  Cape  Hatteras.  The  force  and  the  ap- 
propriations available  have  not  permitted  extensive  repairs.  It  is  hop<^ 
the  appropriations  for  the  ensuing  year  will  permit  the  cable's  to  be 
lengthened  in  this  section,  portions  of  the  line  to  be  re-erected,  and  the 
line  itself  maintained  in  good  condition. 

The  Chief  Signal-Officer  does  not  feel  called  upon  to  refer  at  length 
to  the  importance  of  a  service  of  this  character  on  the  sea-coasts.  The 
reasons  for  its  maintenance  and  the  benefits  to  be  expected  from  it  are 
manifest  The  commerce  which  approaches  a  coast  on  which  such  a  serv- 
ice exists,  properly  conducted,  is  spared  disasters,  in  comparison  with 
the  cost  of  which  the  cost  of  the  service  is  little. 

The  total  force  employed  upon  the  coast  has  averaged  thirty-five  en- 
listed men. 

In  pursuance  of  the  acts  of  Congress  authorizing  the  construction 
and  maintenance  of  telegraphic  lines  in  the  interior  and  upon  the  front- 
ier, connecting  military  [)osts,  and  for  the  protection  of  the  populations 
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firom  Indian  and  other  depredations,  officers  and  enlisted  men  of  the 
Signal-Service  have  been  continued  upon  these  duties.  The  lines  in  Ari- 
zona, New  Mexico,  and  upon  the  Texan  frontier  are  "nearly  completed. 
The  work  of  construction  has  been  in  part  done  by  working  parties  fur- 
nished by  the  active  cooperation  of  department  commanders.  A  total 
length  of  two  thousand  four  hundred  and  eighty-two  miles  of  line  has 
been  erected,  and  is  now  operated  and  maintained  in  the  care  of  officers 
and  enlisted  men  of  the  Signal-Service.  Tbe  enlisted  men  at  each  tele- 
graphic station  are  instructed  in  the  manner  of  making  and  reporting 
meteorological  observations.  A  telegraphic  simultaneous  report  is  re- 
quired daily  from  each  observer.  The  stations  are  thus  at  once  observ- 
ing-statious  of  the  Signal-Ser\ice  and  stations  for  any  necessary  tele- 
graphic communication.  The  whole  of  the  reports  form  a  valuable 
part  of  the  system  of  reports  daily  discussed  at  this  office.  The 
saving  of  the  cost  of  these  reports  and  the  sums  received  for  mes- 
sages make  the  lines  in  part  self-supporting.  Aside  from  the  bene- 
fits resulting  from  the  connection  of  military  posts  and  the  incident- 
al protections  the  stations  at  frontier  villages  upon  the  lines  give 
the  country  through  which  they  pass,  thus  aiding  its  development,  the 
meteorological  information  such  lines  make  available,  and  which  could 
be  had  in  no  other  way,  already  developes  its  uses.  The  existence  of 
the  lines  in  the  interior  of  Texas  permit  warnings  to  be  exhibited  on 
the  Texan  coast,  and  a  knowledge  of  atmospheric  conditions  over  that 
State,  before  impossible. 

The  regular  daily  receipt  of  these  reports  at  this  office  answers  the 
purpose  of  a  daily  roll-call  of  the  stations,  assuring  that  the  stations 
were  in  readiness  and  the  lines  are  in  working  order.  The  average 
time  elapsing  from  that  at  which  the  instrumental  readings  are  ordered 
to  be  made  at  the  thirty-five  stations  upon  these  remote  lines  and  that 
at  which  they  are  received,  reported  at  this  office,  has  bten  one  hour 
and  ten  minutes. 

The  uses  of  the  line  of  telegraphic  stations  in  Northern  Texas,  Arizona, 
and  New  Mexico  have  been  before  referred  to. 

The  subject  of  the  construction  of  these  lines  has  been  mentioned  in 
preceding  reports.  For  the  purposes  of  description  the  lines  are  divided 
into  three  divisions,  those  of  Texas,  Arizona,  and  New  Mexico.  Work 
upon  the  lines  in  the  Texan  division  was  completed  May  17,  1876,  on 
which  date  the  last  working  party  reached  San  Antonio.  Lieut.  A. 
W.  Greely,  Acting  Signal-Officer,  was,  as  reported  in  the  last  annual 
report,  in  charge  of  the  work  and  of  the  line  until  March  7,  1876,  when, 
hav|ng  been  granted  leave  of  absence,  with  permission  to  go  beyond  the 
sea,  he  was  relieved  by  First  Lieut,  (now  Capt.)  Charles  S.  Heint- 
elman.  Acting  Signal-Officer,  who  continued  the  work  to  its  completion. 

Capt.  Charles  S.  Heintzelman,  A.  Q.  M.  United  States  Army,  was 
relieved  from  duty  in  connection  with  this  office  by  Special  Orders  No. 
149,  paragraph  5,  Headquarters  of  the  Army,  Adjutant-General'sOffice, 
dated  Washington,  July  24,  1876. 

First  Lieut.  James  A.  Buchanan,  Fourteenth  Infantry,  was  as- 
signed to  the  charge  of  these  lines  by  Special  Order  No.  149,  para- 
graph 5,  Headquarters  of  the  Army,  Adjutant  General's  Office,  dated 
Washington,  July  24,  1876,  and  relieved  by  Special  Orders  No.  160, 
paragraph  3,  Headquarters  of  the  Army,  Adjutant-GeneraPs  Office, 
dated  Washington,  August  5,  1876. 

First  Lieut.  George  S.  Grimes,  Second  Artillery,  Acting  Signal-Offi- 
cer, was  assigned  to  the  charge  of  these  lines  by  Special  Orders  No.  160, 
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paragraph  3,  Headquarters  of  the  Army,  AdjutaDt-GeneraPs  Office,  dated 
Washington,  Angast  5,  1876. 

The  total  length  of  line  completed  at  the  date  of  the  relief  of  Lieuten- 
ant Greely  was  one  thousand  two  hundred  and  eighteen  and  three- 
fonrth  miles,  of  which  there  had  been  constructed  under  his  supervision 
in  eleven  months  one  thousand  one  hundred  and  forty-eight  and  three- 
fourths  miles.  The  total  length  of  line  in  this  division  constructed  un- 
der the  direction  of  this  office  is  one  thousand  two  hundred  and  ninety 
rnile^. 

The  following-named  stations,  operated  by  enlisted  men  of  the  Signal- 
Service,  were  in  operation  June  30,  1876:  San  Antonio,  Boerne,  Brack- 
ettsville,  Brownsville,  Castroville,  Cambridge,  Colorado,  Comfort,  Con- 
cho, Decatur,  Denison,  Eagle  Pass,  Edinburgh,  Fredericksburgh,  Griffin, 
Jacksboro',  Laredo,  Mason,  McKavett,  Pilot  Point,  Rio  Grande,  Fort 
Sill,  Stockton,  and  Uvalde. 

The  commanding  general  of  the  department  and  the  officers  of  the 
different  staff  departments  serving  within  it  have,  in  carrying  out  the 
instructions  of  the  Secretary  of  VVar,  co-operated  with  the  office  in  the 
construction  of  the  line,  and  have  rendered  material  and  valuable  aid. 
Capt.  W.  C.  Beach,  Eleventh  Infantry;  Capt.  Daniel  Hart,  Twenty-fifth 
Infantry;  First  Lieut.  D.  B.  Taylor,  Eleventh  Infantry;  First  Lieut.  S. 
H.  Lincoln,  Tenth  Infantry;  First  Lieut.  W.N.Sage,  Eleventh  Infantry; 
First  Lieut.  C.  L.  Davis,  Tenth  Infantry ;  Second  Lieut.  J.  L.  Kane,  Twenty- 
fourth  Infantry;  Second  Lieut.  J.  R.  Pierce,  Twenty -fourth  Infantry; 
Second  Lieut.  A.  L.  Myer,  Eleventh  Infantry ;  Second  Lieut.  William 
Paulding,  Ten  h  Infantry  ;  Second  Lieut.  H.  W.  James,  Twenty  fourth 
Infantry,  and  Second  Lieut.  F.  F.  Kislingbury,  Eleventh  Infantry,  at 
different  times  commanding  construction  parties  during  the  progress  of 
the  work,  are  commended  in  the  report  of  the  officer  in  charge  for  the 
zeal  and  efficiency  by  which  their  services  and  those  of  their  commands 
were  characterized.  There  are  now  employed  in  this  division  thirty 
enlisted  men  of  the  Signal-Service. 

The  work  upon  the  Arizona  division  has  remained  as  at  the  date  of 
the  last  annual  report,  in  charge  of  Second  Lieut.  Philip  Keade, 
Acting  Signal-Officer.  The  location  of  the  lines  in  this  division,  and  the 
points  proposed  to  be  reached  by  those  then  in  process  of  construction, 
were  referred  to  at  length  in  the  last  annual  report. 

Two  construction  parties  have  been  engaged  in  the  completion  of  the 
line  extending  from  Tucson  to  Camp  Apache.  Of  these,  one,  consisting 
of  one  non-commissioned  officer  and  nine  private  soldiers,  in  charge  of 
a  sergeant  of  the  Signal- Service,  commenced  the  construction  at  Camp 
Lowell  on  July  l\  1875.  The  work  progressed  slowly,  owing  partly  to 
the  failure  of  the  contractor  to  deliver  line-supports  promptly,  and 
partly  to  the  fact  that  it  became  necessary  to  await  the  arrival  of  wire 
from  San  Francisco.  The  line  was  completed  to  Camp  Grant,  a  distance 
of  ninety-two  and  a  half  miles,  on  February  28,  1876.  A  second  con- 
struction party,  consisting  of  a  detail  of  three  non-commissioned  officers 
and  twenty-two  men,  in  charge  of  a  sergeant  of  the  Signal-Service,  com- 
menced construction  at  Camp  Apache  on  July  27, 1875.  On  November 
2, 1875,  the  line-supports  had  been  erected  for  a  distance  of  one  hundred 
and  twenty  miles  between  Camp  Apache  and  Camp  Grant,  and  seventy 
miles  of  wire  were  upon  the  insulatoi-s.  The  appropriation  being  ex- 
haasted,  the  work  was  suspended.  The  material  is  now  on  hand,  and  a 
few  days'  work  will  suffice  to  complete  the  line. 

The  line  between  San  Diego  and  Fort  Yuma  has  been  repaired  and  is 
reported  to  be  now  in  fair  condition.    East  of  Yuma  and  extending  to 
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Prescott  the  whole  of  the  line  has  been  reset.  The  expense  of  this  work 
has  been  in  part  met  by  the  receipts  of  the  line.  This  portion  of  the 
line  in  Arizona  should  be  rebuilt  with  as  little  delay  as  practicable.  It 
was  not  constructed  ander  the  direction  of  this  office.  The  line  from 
Prescott  to  Camp  Verde  has  required  extensive  repairs,  although  re- 
cently constructed.  The  lines  in  this  division  connect  stations  at  San 
Diego,  Campo,  Yuma,  Florence,  Camp  Lowell,  Maricopa  Wells,  Phoenix^ 
Prescott,  Stanwix,  Tucson,  Camp  Verde,  Wickenbnrgh,  and  Camp  Grant, 
at  each  of  which  places  office  sare  in  operation. 

The  commanding  general  of  the  district  of  Arizona  has  rendered  con- 
stant and  valuable  aid  to  the  Office  in  its  duties  of  construction  and  in 
the  maintenance  of  the  lines  within  this  division.  There  are  employed 
in  this  division  twenty-four  enlisted  men  of  the  Signal-Service. 

In  the  New  Mexican  division  a  careful  reconnaissance  of  a  route 
for  the  proposed  telegraph-line  from  Camp  Grant,  Ariz.,  to  Santa 
F6,  N.  Mex.,  referred  to  in  the  last  annual  report,  was  completed  by 
Lieutenant  Beade,  Acting  Signal  Officer,  on  October  22,  1875.  The 
preparations  for  the  construction  of  the  section  of  line  extending  from 
Santa  F6  to  Fort  Bayard,  a  distance  of  three  hundred  and  ninety -six 
miles,  were  at  once  commenced.  Arrangements  for  the  delivery  of  line* 
supports  and  the  other  necessary  line-material  were  made  without  de- 
lay. The  details  for  construction  parties  were  provided  for.  The  com- 
manding generals  of  the  department  and  of  the  district  co-operated 
actively  with  this  office,  furnishing  men,  transportation,  and  material, 
without  which  the  work  would  have  been  seriously  delayed.  Three  con- 
struction parties  were  organized  for  the  construction,  simultaneously^ 
of  as  many  sections  of  the  line.  Party  No.  1,  in  charge  of  Second  Lieat» 
T.  F.  Davis,  Fifteenth  Infantry,  entered  upon  field-work  upon  section 
one,  extending  from  Santa  V6  to  Las  Lunas,  at  Santa  F6,  December  20, 
1876.  Party  No.  2,  in  charge  of  Second  Lieut.  F.  B.  Phelps,  Eighth 
Cavalry,  entered  upon  field-work  upon  section  number  two,  extending 
from  Las  Lunas  to  Fort  Craig,  at  Las  Lunas,  on  December  28th,  1875. 
Party  No.  3,  in  charge  of  Second  Lieut.  George  H.  Kinzie,  Fifteenth 
Infantry,  entered  upon  field  work  on  section  No.  3,  extending  from  Fort 
Craig  to  Mesilla,  at  Fort  Craig,  December  13,  1875.  All  of  these 
parties  were  well  equipped.  They  had  been  thoroughly  instructed  at  a 
camp  of  instruction,  organized  by  Lieutenant  Beade  at  Santa  F^  before 
taking  the  field. 

The  section  of  the  line  extending  from  Santa  F^  to  Las  Lunas,  a  dis- 
tance of  ninety-one  miles,  was  completed  February  16,  1876,  and  the 
party  under  Lieutenant  Davis  was  ordered  to  Fort  Bayard  on  that  date* 
The  section  of  the  line  from  Las  Lunas  to  Fort  Craig,  a  distance  of 
eighty-four  miles,  was  completed  on  March  31, 1876.  The  section  of  the 
line  from  Fort  Craig  to  Mesilla,  a  distance  of  one  hundred  and  eleven 
miles,  was  complete  April  — ,  1876.  The  line  was  completed  to  Fort 
Bayard  on  May  26,  and  to  Silver  City  on  May  31,  1876. 

On  April  27, 1876,  Second  Lieut.  S.  C.  Vedder,  Acting  Signal-Officer, 
was  assigned  to  duty  in  charge  of  the  libes  within  the  New  Mexican 
division. 

The  work  of  connecting  the  lines  in  New  Mexico  with  those  in  Arizona 
is  now  in  progress,  and  will  be  completed  by  the  erection  of  one  hundred 
and  fifty  miles  of  line,  upon  which  the  work  of  construction  has  been 
already  commenced*  A  continuous  telegraphic  connection  from  Santa 
F6  to  San  Diego  will  then  exist.  The  line-supports  have  been  erected 
from  Fort  Bayard  to  Ralston,  a  distance  of  forty -eight  miles.  The  tele- 
graphic wire  is  in  readiness  to  be  insulated,  with  a  few  days'  labor,  upon 
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the  approach  of  the  line  to  be  constracted  from  Gamp  Grant  to  Ralston^ 

aod  for  material  for  which  contract  has  been  already  made. 

The  lines  of  the  New  Mexican  division  connect  stations  at  Santa  ¥6j 
fort  Craig,  Fort  Selden,  Mesilla,  Fort  Bayard,  and  Silver  City,  at  each 
of  which  places  offices  are  in  operation. 

There  are  now  employed  in  this  division  six  enlisted  men  of  the  Sig- 
nal-Service. While  the  lines  thus  described  are  maintained  andoperat^ 
daily  with  fair  success,  the  scanty  force  of  the  Signal-Service  will  not 
permit  it  to  occupy  them  to  their  full  capacity  without  additional  details. 

In  closing  this  rapid  review,  it  is  proper  to  refer  to  the  duties  in  the 
last  year  expected  of  the  service. 

They  have  been  to  give  protection  to  commerce  by  warnings  on  all  of 
the  Atlantic  and  Gulf  coasts  of  the  United  States,  and  on  those  of  the 
hikes;  to  watch  the  river-changes  along  their  courses  in  the  great 
river- valleys ;  to  note  at  seasons  the  temperatures  aftecting  canal-com- 
merce ;  to  carry  telegraphic-lines,  by  which  meteorological  reports  may 
be  had,  over  regions  considered  impracticable  for  such  constructions ; 
to  maintain  a  system  of  connected  stations  on  the  sea-coast ;  to  take 
charge  of  the  recognized  system  of  voluntary  meteorological  observa- 
tions on  this  continent,  in  addition  to  the  regular  system  of  the  service ; 
to  secure  the  co-operation  of  foreign  observers  in  foreign  countries ;  to 
endeavor  to  aid  directly  all  the  farming  population  in  the  harvesting  of 
their  crops ;  and,  finally,  to  put  it  in  the  power  of  every  citizen  to  know 
each  day,  with  reasonable  accuracy,  the  approaching  weather-changes. 

The  Chief  Signal  Officer  earnestly  recommends  legislation  for  a  more 
complete  organization  of  the  Signal-Service.  With  duties  now  as  ex- 
tensive as  important,  and  reaching  directly  more  interests  of  the  people 
of  the  United  States  than  those  of  any  other  bureau  of  the  War  De- 
partment, it  exists  without  laws  providing  for  the  permanent  employ- 
ment and  grades  of  its  officers,  or  the  promotion  of  its  enlisted  men. 
This  condition  is  found  to  seriously  embarrass  the  work  of  the  Office. 
The  subject  of  such  organization  received  last  year  careful  attention, 
and  was  favorably  recommended  by  the  President  to  the  consideration 
of  Congress.  The  experience  of  the  year  has  demonstrated  the  need 
of  it.  If  the  service  is  to  advance  to  greater  successes,  it  cannot  be 
too  safely  guarded  against  possible  hamperings.  A  bill  providing  for 
a  permanent  organization  was  passed  by  the  Senate  at  its  last  session. 
(Paper  29.) 

The  results  for  the  year  give  cause  for  encouragement.  The  question 
of  the  useful  pre-announcement  of  approaching  meteoric  changes  may 
be  considered  as  settled  by  now  six  years  of  successful  service.  With 
each  year  of  labor  the  paths  for  improvement  have  opened  more  plainly. 
The  co-operation  of  scientists  has  continued,  both  at  home  and  abroad. 
The  uses  of  the  work  accomplished,  the  results  to  be  hoped  from 
that  in  the  future,  have  been  well  appreciated.  The  popular  support 
and  the  support  of  the  press  have  not  failed.  Whatever  there  has  been 
of  emlmrrassment  can  be  but  temporary.  The  opportunities  for  ren- 
dering  a  public  good  remain  to  the  service.  The  effort  will  be  to  use 
them. 

ALBERT  J.  MYBR, 

Chief  Signal  Officer. 

Hon.  J.  D.  Cameron, 

Secretary  of  War^  Washingtotiy  D.  C 
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Paper  1. 

RECOED  OF  SIGNAL  CAMP  OF  INSTRUCTION,  FORT  WHIPPLE,  VA. 
Officers  instructed  during  the  year  ending  June  30, 1876. 


Name. 

Rank  and  corps. 

Reported  for 
instruction — 

Relieved  from 
instruction — 

Remarks. 

S.  C.Vedder 

C.  S.  Heintzelman 

H.  A.  Reed 

J.  A.  Buchanan  . . 
J.  Allen 

Second  lieutenant  Ninet«eDth  Infantry 

First  lieutenant  Third  Artillery 

First  lieutenant  Second  Artillery 

First  lieutenant  Fourteenth  Infantry. 

Second  lieutenant  Third  Cavalry 

First  lieutenant  Seventh  Infantry 

First  lieutenant  Fifth  Artillery 

Second  lieutenant  First  Infantry 

Mar.  3,1875 
May  5,1875 
May  21, 1875 
June  1, 1875 
June  8,  1875 
June  17, 1875 
Oct  4, 1875 
Dec.  23, 1875 

Sept  10, 1875 
Aug.  25, 1875 
Sept   8.1875 
Jan.  21,1876 
Nov.  17. 1875 
Nov.  25, 1875 
June  3,1876 

Complet*dfall 
course  of  tig- 
>  naling,  teleg- 
raphy,    and 
meteorology. 

Still  under  in- 

A.  H.  Jackson 

J.McClellan 

€.  A.  Booth 

straotion. 

Paper  2. 
Anwunt  of  field-practice  had  by  each  officer. 


Name. 

Rank  and  corps. 

Number  of   days 
flas-practice  was 
hail 

Nnrabcr  of  nights 
torch -practice 
was  had. 

Remarks. 

S.  C.Vedder 

0.  S.  Heintselman . . 
H.  A.  Reed 

Second  lieutenant  Nineteenth  Infantry  . 

First  lieutenant  Third  Artillery 

First  lieutenant  Second  Artillery  

First  lieutenant.  Fourteenth  Infantry. .. 

Second  lieutenant  Third  Cavalry' 

First  lieutenant  Seventh  Infantry 

First  lieutenant  Fifth  Artillerv 

4 

10 
10 
25 
26 
21 
35 
25 

1 
3 
3 
6 
4 
5 
6 
4 

J.  A  Buchanan 

J.  Allen 

A.  H.  Jackson 

J.  McClellan 

C.  A  Booth 

Second  lieutenant  First  Infantry 

Still  under  instruction. 

Paper  3. 

Table  showing  the  instruction  of  candidates  for  the  grade  of  sergeant^  from  July  1, 1875,  to 

June  30, 1876. 


Name. 


Christopher  J.  Costello. 


Richard  O.  Trent 

Penton  Belville 

Harry  F.  McFarland . . . 
Alfted  P.  Guthrie 

Richard  J.  Lewis 

Owen  S.  M.  Cone 

Edwin  Garland 

Michael  McGanran 

James  A  Barwick 

Bei\)amiii  M  Pnrssell . . 

John  Craig 

Charles  Howard 

Hubert  M  Wells 

Daniel  CLeary 

John  W.Smith 

Edward  R  Garriott 

Frederick  J.  Papst 

James  F.  Burke 

John  C.  Rogers 

James  T.  Bradley 

John  McGlone 

John  A  Cody 

Nicholas  G.  Brewer 

Joseph  E.  Mayhe  w 


Instruction 
commenced. 


Apr.  10, 1875 


Apr.  22, 1875 

Apr.  17, 1875 
July  5,1875 
July  29, 1875 


Aug. 
Aug. 
Oct. 
Oct. 
Nov. 
Nov. 
Dec. 
Dec 
Dec. 
Jan. 
Jan. 
Feb. 
IFeb. 
Feb. 
Feb. 

Mar. 
Mar. 


7,1875 
12, 1875 
29, 1875 
29,1875 
12, 1875 
21, 1875 
1,1875 
2.1875 

20. 1875 
4, 1876 

24. 1876 
10, 1876 
20, 1876 
21, 1876 
28, 1876 

7,1876 
8,1876 


Apr.  5,1876 
Apr.  6, 1876 
Apr.  90, 1876 


Date  of  pro- 
motion. 


July  16, 1875 


July  21, 1875 

July  21, 1875 
Deo.  24,1875 
Dec.     1, 1875 


Nov. 

Nov. 

Dec 

Feb. 

Feb. 

Feb. 

Feb. 


20,1875 
20,1875 
1,1875 
19, 1876 
n, 1876 
11, 1876 
19, 1876 


Feb.  11,1876 
May  16, 1876 
May  16, 1876 
May  16,  1876 
May  16,1876 
May  16, 1876 

May  16,1876 
May  13,1876 


Remarks. 


Reduced  April  6, 1876 ;  now  in  charge  of  United 

States    military   telegraph   office,   near   Fort 

McRae,  N.  Mex. 
Reduced  June  27,  1876;   now  on  duty  at  Fort 

Whipple,  Va. 
In  charge  of  station  at  Malone,  N.  Y. 
In  charge  of  station  at  Manhattan,  Elans. 
In  charge  of  United  States  military  telegraph 

office,  near  Fort  Bayard,  N.  Mex. 
In  charge  of  station  at  Bamegat,  N.  J. 
In  charge  of  station  at  Toledo,  Ohio. 
In  charge  of  station  at  North  Platte,  Nebr. 
In  charge  of  station  at  Charleston,  S.  C. 
In  charge  of  station  at  Denver,  Colo. 
In  charge  of  station  at  Buffalo,  N.  Y. 
In  charge  of  station  at  Wytheville,  Va. 
Dropped  from  instruction  December  14, 1875. 
Dropped  from  instruction  January  12,  1876. 
In  cnarge  of  station  at  Fort  Gibson.  Ind.  T. 
In  charge  of  station  at  Corsicana,  Tex. 
In  charge  of  station  at  Milwaukee,  Wis. 
In  charge  of  station  at  Punta  Rassa,  Fla. 
In  charge  of  station  at  Santa  F6,  N.  Mex. 
Temporarily  in  charge  of  station  at  Montgomery, 

Ala. 
Awaiting  orders  at  Fort  Whipple,  Va. 
On  duty  as  telegraph  operator  at  Braokettville, 

Tex. 
Still  under  instruction. 
Do. 
Do. 
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Paper  4. 

EidisUd  men  instrwsted  for  the  positum  of  asaietant  to  non'Oommieeioned  officers  in  charge  of 

atationSj  from  July  1, 1875,  to  June  20, 1876. 


Names. 


Francis  Pierce . 
Sdward  Mayne 


Dmis  Moore . . . 
Thomas  Barke. 


Sdwin  L.  RobiBon 

Junes  R  MoLanghlin . . 
Achilles  M.  Hanoock. . . 
Mtfbnry  B.  White 


Placed  under 

instraotion 

for  aaaistant 


Beported 

qaaDfled  as 

assistant. 


Mix  Frost 

David  T.  Flannery. 


Lynda  F.  Jones 

CJiariesF.  Ottinger.... 

Patrick  R  McSweeny . . 
Theophile  A.  Flaesoh. . 

JohnKKrebs 

JohnH.  Sherman 

Henry  A.  BathTon 

Patrick  F.  Lyons 

Edward  J.  Gill 

Geori^e  R.  Hancock 

John  Manroe 

Sichwd  R.  Herman 

Alexander  W.  Browne . 

Daniel  P.  Waters 

Joseph  B.  Pleasants 

Patrick  Connor 

Frank  Greene 

Joseph  H.  Bokel 


Andrew  T.  Sherwood . . 

Henry  E.  Williams 

Frederic  £.  Seegelken . . 

William  A.  Beid 

James  A.  Perkins 


May  20, 1875 

June  18, 1875 

June  21, 1875 
June  21, 1875 

June  21, 1875 

July  13, 1875 

July  27, 1875 

July  27, 1875 

July  31, 1875 
July  31,1875 

Dec    8, 1875 

Dec  17,1875 

Dec  17.1875 
Dec.  20, 1875 

Dec  20, 1875 

Dec  20, 1875 

Dec  20,1875 

Jan.     7, 1876 

Feb.  11,1876 

Feb.  13,1876 

Feb.  29, 1876 

Apr.  25, 1876 

Apr.  25, 1876 

Apr.  25, 1876 

Apr.  25, 1876 

May  11, 1876 

May  11, 1876 

May  11, 1876 

May  27, 1876 
May  27, 1876 
May  27, 1876 
May  27, 1876 
June  12, 1676 


July  10, 1875 

Aug.  14, 1875 

July  31, 1875 
Aug.  14, 1875 

Aug.  14, 1875 


Oct     2, 1875 


Oct.     2, 1875 


Jan.  29,1876 
Jan.  29,1876 


Jan.  29,1876 
Feb.  26,1876 


Ordered  on 
station. 


July  16, 1875 

Oct    30,1875 

Sept  17, 1875 
Sept  16, 1875 

Dec    7, 1875 


Oct     6, 1875 

Oct    22,1875 

Sept  20, 1875 
Oct   18,1875 

Jan.  11,1876 

Jan.  11,1876 


Apr.  22, 1876 


June  10, 1876 


Feb.  2, 1876 
Feb.  28, 1876 
Jan.  18,1876 
Feb.  15,1876 
Mar.  16, 1876 
Mar.  10, 1876 
Mar.  16,1876 
Apr.  24, 1876 
May  15,1876 
May  15,1876 
May  15, 1876 
May  22, 1876 
June  2,1876 
June  7,1876 
June  26, 1876 


Bemarks. 


On  duty  as  assistant  at  Detroit, 

Mich. 
Discharged    the    service    of   the 

United  States  February  9, 1876. 
On  duty  as  assistant  at  Norfolk,  Va. 
On  duty  as  assistant  at  Cape  Hat* 

teras,  N.  C. 
Di8charged    the    service    of   the 

United  States  June  10, 1876. 
On  duty  at  Office  of  Chief  Signal 

Officer. 
Discharged    the    service    of    the 

United  States  April  22, 1876. 
On  duty  as  assistant  at  Louisville, 

Ky. 
On  duty  at  Santa  F6,  N.  Mex. 
On  duty  as  assistant  at  Boston, 

Mass. 
Discharged    the    service    of   the 

United  States  June  13, 1876. 
Ordered  to  Fort  Whipple,  Va.,  for 

misconduct. 
Dropped  from  instruction. 
On  auty  as  assistant  at  Portland, 

Me. 
On  duty  as  assistant  at  Cincinnati, 

Ohic 
On  duty  at  Office  of  Chief  Signal 

Officer. 
On  duty  as  telegraph-operator  at 

Griffin,  Tex. 
On  duty  as  assistant  at  Montgom- 
ery, Ala. 
In  charge  of  station  at  Saint  Paul's 

Island,  Aiaska. 
On  duty  as  assistant  at  Cleveland, 

Ohio. 
Ordered  to  Fort  Whipple,  Va.,  for 

misconduct. 
On  duty  as  assistant  at  Cincinnati, 

Ohio.  , 

On  duty  as  assistant  at  Baltimore, 

Md. 
On  duty  as  assistant  at  Memphis, 

Tenn. 
On  duty  as  assistant  at  Cincinnati, 

Ohio. 
On   duty  as  assistant  at  Sandy 

Hook,  K.  J. 
On  duty  as  assistant  at  Cape  May, 

N.J. 
On  duty  as  assistant  at  Philadel* 

phia,  Pa. 
Still  under  instruction. 
Do 
Do. 
Do. 
Do. 


Paper  5. 

Exhibiting  the  communications  sent  from  and  received  at  the  Office  of  the  Chief  Signal  Officer » 

{exclusive  of  telegrams,)  from  July  1, 1875,  to  June  30, 1875. 

SENT. 

Divisi<m  of  telegrams  and  reports  for  the  benefit  of  commerce  and  agriculture. 

To  heads  of  Departments  and  bnreaos ..-•  231 

To  non-commissioned  officers  in  charge  of  stations,  in  reference  to  their  duties.  10, 136 

In  reply  to  applications  for  stations,  and  others  similar ..^  38 

To  telegraph  companies,  in  reference  to  transmission  of  weather  reports  and 

the  erection  of  telegraph  lines,  d&o 113 
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To  boards  of  trade,  chambers  of  commerce,  agrionltnral  societies,  d^ 157 

To  postmasters,  in  reference  to  weather-bnlletins 3,287 

To  foreign  correspondents,  relating  to  this  division  in  general 544 

To  foreign  correspondents,  relating  to  synchronous  reports 145 

To  volunteer  observers  throughout  the  United  States 118 

General  and  special  orders  and  circulars  with  reference  to  this  division .  18, 158 

Miscellaneous 2,160 

Total ^ 35,087 

Signal  division. 

To  heads  of  Departments  and  bureaus 74 

Relating  to  duties  and  discipline  at  Signal  Service  school  of  instruction  and 

post  of  Fort  Whipple,  Va 773 

Relating  to  recruiting  and  enlistment 91 

Answers  to  applications  for  enlistment  in  the  Signal  Service,  United  States 

Army 757 

GenenJ  and  special  orders  and  circulars  with  reference  to  this  division 3, 423 

Miscellaneous 1,037 

Total 6,155 

Property  division. 

To  heads  of  Departments  and  bureaus 516 

To  manufacturers  and  others,  in  reference  to  instruments,  equipments,  &c 984 

To  non-commissioned  officers  in  charge  of  stations,  and  other  enlisted  men,  in 

reference  to  property  and  money  accounts 13,671 

In  reference  to  quarterly  returns  of  officers 2,784 

Miscellaneous 3,626 

Total 21,581 

Aggregate 62,823 

RECEIVED. 

Division  of  telegrams  and  reports  for  the  benefit  of  oommeroe  and  agriculture. 

From  heads  of  Departments  and  bureaus 138 

Applications  for  the  establishment  of  new  stations 32 

From  telegraph-companies,  in  reference  to  the  transmission  of  weather-reports 

and  the  construction  of  telegraph-lines,  &.o 1,133 

From  non-commissioned  officers  in  charge  of  stations,  in  reference  to  their 

duties 14,969 

From  boards  of  trade,  chambers  of  commerce,  and  agricultural  societies 115 

From  foreign  correspondents,  relating  to  synchronous  weather-reports 4, 767 

From  volunteer  observers  throughout  the  United  States,  relating  to  observa- 
tions and  reports 6,868 

From  foreign  correspondents,  relating  to  this  division  in  general 285 

Re^rts  relative  to  instruction  of  non-commissioned  officers  and  assistants ....  3, 311 

liailed  reports  from  non-commissioned  officers  in  charge  of  stations 303, 748 

Meteorolofipcal  charts,  abstracts  of  Joumids,  forms,  £c.,  received  from  noiji- 

commissioned  officers  in  charge  of  stations 36,687 

Reports  from  postmasters  throughout  the  United  States,  in  reference  to  weather- 
bulletins  received  and  posted  by  them 312,824 

Miscellaneous 1,977 

Total 686,854 

Signal  division. 

From  heads  of  Departments  and  bureaus 253 

Relating  to  duties  and  discipline  at  Signal-Service  school  of  instruction  and 

post  of  Fort  Whipple,  Va 759 

Relating  to  instructions  in  signaling  at  Fort  Whipple,  Ya.,  and  in  different 

military  departments 482 

Relating  to  recruiting  and  enlistment 653 

Applications  for  enlistment  in  the  Signal  Service,  United  States  Army 545 

Miscellaneous 1,389 

Total 4,081 
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Property  division. 

From  heads  of  Departments  and  bureaus 952 

From  manufactarers  and  others,  relating  to  instruments,  equipments,  &,o 376 

From  officers,  concerning  property,  quarterly  returns,  &c 1, 097 

From  non-commissioned  officers  in  coarge  oi  stations,  and  other  enlisted  men, 

relating  to  property  and  money  accounts 35,232 

Regarding  property  transferred  to  stations 2,206 

Miscellaneous 15,370 

Total 55,233 

Aggregate 746,168 

Aggregate  sent 62,823 

Agfgregate  received 746,168 

-^ggregftte  sent  and  received 808,991 

Table  showing  the  number  of  cipher  words  anS  messages  sent  and  received  by  telegraph  at  the 
central  offloey  Washington,  D,  C.,from  July  1, 1875,  to  June  30, 1876. 

Cipher-words  of  weather-reports  sent 118,164 

Telegraphic  messages  other  than  weather-reports  sent 7, 941 

Cipher-words  of  weather-reports  received 782,931 

Cioher-words  of  special  river-reports  received 25,116 

Telegraphic  messages  other  than  weather-reports  received 4, 456 


Paper  6. 

List  of  foreign  publications  received  during  the  fiscal  year  ended  June  30, 1876. 

Theorie  eines  neuen  Thermometers,  welches  ans  der  Vereinigung  des  Luftthermome- 

ters  mit  dem  Wagebarometer  entsteht  und  sioh  zn   automatischen  Aufzeichnung 

der  Temperaturen  sehr  leicht  verwenden  lasst.    Von  Dr.  Paul  Sohreiber.    MUnohen, 

1875. 
Ergebnisse  der  Witternngs-Beobachtungen,  welche  in  dem  Decennium  von  1864  bis 

1873  auf  dem  meteorologischen  Observatorinm  zu  Emden  gemacht  sind,  nebst  Erfah- 

rangen  von  Prof.  Dr.  M.  A.  F.  Prestel.    Hannover,  1875. 
Kurzer  Abriss  (der  G^eschiohte   der  elektrischen  Telegraphic  ^von  Dr.  Karl  Ednard 

Zezsche.    Berlin,  1874. 
(Non-official,  No.  9.)    Report  of  the  Permanent  Committee  of  the  First  International 

Meteorological  Congress  at  Vienna  for  the  year  1874.    Published  by  authority  of  the 

Meteorological  Committee.    London,  1875. 
(Osservatorio    di    Moncalieri.)     II    com  mode ro  M.  F.   Maury  e  la    corrispondenza 

meteorologica  delle  Alpi  e  degli  Appennini  Italiani.    Dal  P.  F.  Danza.    Torino,  1875. 
Jahrbiicher  der  k.  k.  Central-Austalt  fUr  Meteorologie  und  Erdmagnetismus  von  Carl 

Jelinekund  Ferdinand  Oiuaghi.    NeueFolge,X.    Band,  Jahrgang  1873.    Wien,  1875. 
Anoalen  des  physikalischen  Centralobservatoriums.    Herausgegeben  von  H.   Wild. 

Jahrganz  1873.    St.  Petersburg,  1875. 
Monthly  Notices  of  Papers  and  Proceedings  of  the  Royal  Society  of  Tasmania  for 

1873. 
Resnltate  der  meteorologischen  Beobachtungen  an  den  selbst-registrirenden  Instru- 

menten  der  Stern warte  zu  Bern  fiir  das  Jahr  1874.    Von  Prof.  Dr.  A.  Forster. 
Abstracts  and  Results  of  Magnetical  and  Meteorological  Observations  at  the  Magnetic 

Observatorv,  Toronto,  Canada,  1841  to  1871  inclusive. 
Reports  on  the  Meteorological,  Magnetic,  and  other  Observatories  of  the  Dominion 

of  Canada,  for  the  calendar  year  ended  3l8t  December,  1874. 
Monatliche  Berichte  Uber  die  Resultate  aus  den  meteorologischen  Beobachtungen 

angestellt  an  den  koniglich-saohsischen  Stationen  im  Jahre  1874.  Von  Dr.  C.  Brnhns. 
Sor  ub  s^cheresse  des  mois  de  f^vrier,  mars  et  avril  1875.    Par  M.  A.  Lancaster,  aide 

k  I'Observatoire  royal  de  Brnxelles. 
Anides  del  Observatorio  de  marina  de  San  Fernando,  publicados  de  6rden  de  la  supe- 

rioridad,  por  el  director  Don  Cecilio  Pcgazon,  capitau  de  navio.    Seocion  2,  obser- 

yaciones  meteorologicas,  alio  1873. 
Instructions  in  the  Vae  of  Meteorological  Instruments,  compiled  by  direction  of  the 

Meteorological  Committee,  by  Robt.  H.  Scott,  esq.    London,  1875. 
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Quarterly  Weather  Reports  of  the  Meteorological  Office.     Part  IV,  Oct.-Dec,  1873 

Parts  I  and  II,  Jan.-March  and  April-Juue,  1874. 
Hourly  Readings  from  the  Self-recording  Instruments,  at  the  Beven  ohservatories,  in 

connection  with  the  Meteorological  Oface,  December,  1874,  January,  February,  March, 

April,  May,  June,  July,  August,  September,  October,  1875. 
Report  of  the  Meteorological  Committee  of  the  Royal  Society  for  the  year  ending 

December,  1874. 
Daily  Weather  Renorts  of  the  Meteorological  Office,  London,  January  1  to  June  30, 1675. 
Quarterly  Journal  of  the  Meteorological  Society  of  London,  Nob.  15  and  16,  yoL  2, 

July  and  October,  1875. 
Journal  of  the  Scottish  Meteorological  Society,  Nos.  41  to  47  inclusiye,  Jan.,  1874-Oct., 

1875. 
On  some  Recent  Evidence  of  the  Variation  of  the  Sun's  Heat.    By  Henry  F.  Bland- 
ford,  Meteorologist  of  the  Goyemment  of  India. 
Report  of  the  Meteorological  Reporter  to  the  Government  of  Bengal.    Meteorological 

Abstract  for  the  year  1874.    By  W.  G.  Wilson. 
Report  of  the  Midnapore  and  Burdwau  Cyclone  of  the  15th  and  16th  of  October,  1874. 

By  W.  G.  Wilson. 
The  Theory  of  the  Caases  by  which  Storms  progress  in  an  Easterly  Direction  over 

the  British  Isles,  and  why  the  Barometer  does  not  always  indicate  real  Vertical 

Pressure.    By  Robert  Tennent,  esq.    Edinburgh,  1875. 
Diurnal  Oscillations  of  the  Barometer.    By  Alexander  Bucban.    Part  1.    Edinburgh, 

1875. 
The  Winds  of  Northern  India  in  Relation  to  Temperature  and  Vapour  Constituent  of 

the  Atmosphere.    By  Henry  F.  Blandford,  F.  G.  S.,  Meteorological  Reporter  to  the 

Government  of  Bengal. 
Proceedings  of  the  Belfast  Natural  History  and  Philosophical  Society  for  the  sesaion 

1874-75. 
Results  of  Observations  in  Meteorology,  Terrestrial  Magnetism,  etc.,  taken  at  the  Mel- 
bourne Observatory  durine  the  years  1873  and  1874,  (vols.  2  and  3,)  under  the  super- 
intendence of  Robt.  L.  J.  Ellery. 
Report  of  the  Kew  Committee  for  the  year  ending  October  31,  1875. 
The  Journal  of  Education  for  Ontario.    Edited,  under  the  direction  of  the  Rev.  Egerton 

Ryerson,  by  J.  George  Hodgins,  LL.  D.    Vol.  28,  for  the  year  1875. 
Greenwich  Observations,  1873. 

Greenwich  Magnetical  and  Meteorological  Observations,  1873. 
Greenwich  Astronomical  Results,  1873. 
Geological  Survey  of  Newfoundland. — Report  of  Progress  for  the  year  1874.   By  Alex. 

Murray. 
Th6orie  du  mouvement  de  la  plan^te  Uranus,  par  le  prof.  S.  Newoomb.    Traduit  de 

Tanglais  par  M.  H.  Brocard.    Alger,  1875. 
Sur  les  variations  on  in^galit^  p^riodiques  de  la  temp<6ratnre  (dixi^me  note).  P^riode 

ou  viugti^nie  jour  dod^cupie ;  M.  Ch.  Sainte-Claire  Deville,  et  onzi^me  note. 
Revue  de  m^t^orologie  dynamique  du  25  nov.  an  31  d6c.  1874,  par  M.  H.  Tarry,  et  ler 

Jan.  au  22  f6v.  1876. 
Nederlandsch  meteorolo^isch  jaarboek  voor  1874,  uitgegeven  door  bet  koninklijk  ne- 

derlandsch  meteorologisch  instituut.     Utrecht,  1875. 
R^sum^  de  quelques  observations  astronomiques  et  m^t^rologiques  faites  dans  la  zone 

8urtemp^r6e  et  entre  les  tropiqnes,  par  J.-C.  Houzeau. 
Note  sur  les  nivellements  barom6triques  par  M.  Alexandre  Buchan.    Traduit  de  Van- 

glais  par  M.  H.  Brocard.    Alger,  1875. 
Nou velles  m^t^rologiques.    Hnititime  ann6e,  1875,  juillet-d^cembre,  et  neuvi^me  ann^e, 

1876,  jauvier-mai. 
Schweizerische  meteorologische  Beobachtungeu,  herausgegeben   von   der  meteorolo- 

gischen  Centralanstalt  der  schweizerischen  naturforschenden  Gesellschait,  unter  Di- 

rektion  von  Prof.  Dr.  Rudolf  Wolf.    Zehnter  Jahrgang,  1875;  eilfter  Jahrgang,  1874 : 

erste  nnd  zweite  Lieferuug  und  Supplementband  ei*ste  Lieferung. 
Meteorologishe  Beobachtungeu  angestellt  in  Dorpat  im  Jahre  1874.    Redigirt  von  Pro£. 

Arthur  von  Oettingen  und  Prof  Carl  Weihrauch. 
Observations  made  at  the  Magnetical  and  Meteorological  Observatory  at  Batavia,  Yol. 

1.— Meteorological  Observations  from  January  1,  1866,  to  December  31,  1868,  and 

Magnetical  Observations  from  July  1,  1867,  to  June  30, 1870,  made  under  direction 

of  Dr.  P.  A.  Bergsnia.    Batavia,  1871. 
Untersuchnngen  liber  die  Veriiuderlichkeit  der  Tagestemperatur,  von  Dr.  J.  Hann. 

1875. 
Wittemng|8bericht  vom  Jahre  1875,  nach  den  Beobachtungeu  wiirttembergiseher  me- 

teorologischen  Stationen  zusammeugestellt  von  Prof.  Dr.  Scboder. 
Die  mittlere  Vertheilung  der  Tage  mit  Niederschlag  zu  Stuttgart  aus  50jahrigen 

Beobachtungeu,  berechnet  von  Prof.  Dr.  Schoder. 
Supplemento  alia  meteorologia  italiana.    Anno  1874,  fascicolo  1,  2,  3.    Anno   1875,. 

fascicolo  I,  II.    Roma,  1875-76. 
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Circalar  No.  6  fr4n  Upsala  Observatorinm  till  de  af  LaDeno  Kougl.  Hnsh^llnings- 

Sallskaper  utsedde  meteorologiske  Observatorer. 
Bnlletin  m6t6orologiqne  da  d^partement  des  Pyr^n^es-Orien.-;  public  sous  les  aospices 

da  d^partement  et  de  la  ville  de  Perpignan.    Ana^e  1874. 
Amphiorama  oa  la  vae  do  monde,  2e  notice. — La  mar€e  dans  le  bassin  da  Spitzberg  et 

le  flot  qui  contonme  la  tdte  da  Groenland,  aassi  I'arriv^e  de  la  lami^re  aa  p61e,  poar 

la  premiere  foie  observe  et  d^crit,  par  F.  W.  C.  Traflford. 
£rBter   and    zweiter   Jahreebericht    der  geograpbiscben   Gesellscbaft  in   Hambarg, 

187^74  and  1874-75,  von  L.  Friedericbsen.    Hambarg,  1874-75. 
(Deaxi^me  session  da  congr^s  international  des  sciences  g^ograpbiqnes.)    Exposition. 

Liste  des  recompenses  accord^es  par  le  jury  international.    Paris,  1875. 
Cartes  synoptiqaes  joarnali^res.    Aoilt,  septembre,  octobre,  novembre,  d^cembre  1874. 

Constroites  par  N.  Hofiineyer,  directenr  de  Tlnstitut  m^t^orologiqae  danois. 
YI.  Jabresbericht  der  nieteorologiscben  Ceniralstation  Carlsrabe  Uber  die  Erj^ebnisse 

der  an  den  meteorologischen  Stationen  des  Grossherzogtbams  Baden  im  Janre  1874 

angesteUten  Beobacbtangen.    Bearbeitet  von  Oscar  Ruppel. 
Astronomisohe,  magnetiscbe  and  meteorologische  Beobacbtangen  an  der  k.  k.  Stem- 

warte  zn  Prag  im  Jabre  1874,  beraasgegeben  von  Carl  Homstein. 
liagnetiscbe  and  meteorologiscbe  Beobacbtangen  za  Prag.    Erster  and  zweiter  Jabr- 

l^ang,  1.  Jnli  1839  bis  31.  Jali  1841. 
Beitrage  zar  Kenntniss  der  Aloe  and  Wertbbestimmnng  ihrer  wicbtigeren  Handels- 

sorten.    Yon  Eugen  Kondracki.    Dorpat,  1874. 
Vergleicbende  Untersacbangen  iiber  die  pbysiolo^scbe  Wirknng  der  Salze  der  Al- 

Talien  and  alcaliscben  Erden.    Von  Loais  Mickwitz.    Dorpat,  1874. 
Untersacbangen  uber  das  Casien.    Von  Renatns  Kappeller.    Dorpat,  1874. 
Die  Lebre  von  der  Notbwebr  in  ihrer  gegenwartigen  Eutwickelang.    Von  Max  Still- 
mark.    Dorpat,  1875. 
Die  volkerrecbtlicbe  Bedeatang  der  Kongresse.    Eine  bebafs  Erlangang  der  Wiirde 

einee  Doctors  des  Staats  and  Volkerrechts  verfasste  nod  mit  Genebmigang  einer 

boohverordneteu  Jaristenfacaltat  der  kaiserlicben  Universitat  Dorpat  zar  ofifent- 

lichen  Vertheidignng  bestimmte  Abhandlang  von  Witold  Zaleski.    Dorpat,  1874. 
tTber  die  Bedeatung  des  Kocbsalzes  and  das  Yerhalten  der  Kalisalze  im  menschlichen 

Organismas.    Yon  G.  Bange.    Dorpat,  1873. 
Yergleichende  Untersacbangen  Uber  das  Saponin  der  Warzel  von  Gypsopbila  Stru- 

tbiam,  der  Warzel  von  Saponaria  officiualis,  der  Qnillajarinde  and  der  reifen  Samen 

von  Agrostemma  Githago.    Yon  Johann  Cbristopbsohn.    Dorpat,  1874. 
Der  Kali-,  Natron-  and  Cblorgebalt  der  MUcb,  verglicben  mit  dem  anderer  Nabrangs- 

mittel  and  des  Gresammtorganismas  der  Siiagethiere.    Yon  Gastave  Bange.    Dorpat, 

1874. 
Beitrage  zar  Kenntniss  der  Bildang  des  Harnstoffs  im  tbierischen  Organismas.    Yon 

Woldemar  Y.  Knieriem.    Dorpat,  1874. 
Feetrede  zar  Jahresfeier  der  Stiftung  der  Universitat  Dorpat  am  12.  December  1871, 

gehalten  von  Leo  Meyer,  nebst  den  Mittheilnngen  Uber  die  Preisaafgaben  sowle  dem 

Universi tats- Jabresbericht  ftir  das  Jahr  1871.    Dorpat,  1872. 
Festrede  zar  Jahresfeier  der  Stiftang  der  Universitat  Dorpat  am  12.  December  1872. 

"  Ueber  den  matbematischen  Unterricht  in  der  Scbale.''  Gehalten  von  Arthnr  von 

Oettingen.    Dorpat,  1873. 
Festrede  zar  Jahresfeier  der  Stiftang  der  Universitat  Dorpat,  am  12.  December  1873. 

'*Ueber  die  Bedeatang  der  semitischen  Philologie  fiir  die  alttestamentliche  Exegese.'^ 

Gehalten  von  Wilhelm  Yolck.    Dorpat,  1874. 
Festrede  zar  Jabresfeir  der  Stiftang  der  Universitat  Dorpat  am  12.  December  1874. 

"  Ueber  die  Stellnng  der  Rechtswissenschaft  vor  dem  Richterstahl  der  Laien  and 

Schwesterwissenschafteu."    Gehalten  von  Carl  Erdmann.    Dorpat,  1875. 
£in  Beitrag  zar  Kenntniss  der  Milch.    Yon  Prof.  Alexander  Schmidt.    Dorpat,  1874. 
Ad  Sallemnia  Caesareae  Universitatis  Dorpatensis  qaae  qao  die  haeo  Academia  olim 

condita  est  die  XII.  in  roensis  Decembris  anni  MDCCCLXXIY.  bora  XII.  in  aala  magna 

oratione  Caroli  Erdmanui. 
Ein  Beitrag  zar  Physik  der  boheren  Laftschichten.    Yon  Dr.  Gnstav  Hellmann. 
Note  sar  le  comptenr  solaire  de  M.  Allegret. 
J.  B.  Biot's  Tafeln  zar  Berechnang  barometrischer  Hohenmessnngen.   Nen  berechnet 

and  erweitert  von  H.  Kiefer.    Tiflis,  1874. 
Annals  of  the  Imperial  Botanical  Society  of  St.  Petersbarg.     Yol.  3,  part  2.     St. 

Petersburg,  1875. 
tTber  den  Einflass  der  Hobe  der  Thermometer  iiber  dem  Boden  anf  die  Bestimmang 

der  Temperatnr  and  Fenchtigkeit  der  Luft.    Yon  H.  Wild.    St.  Petersbarg,  1875. 
Windfahne  mit  einfachem  Windstarkeniesser  fiir  meteorologische  Stationen.    Yon  H. 

Wild. 
Annalen  des  physikaliscben  Centralobservatorinms.     Heraasgegeben  von  H.  Wild. 

Jahrgange  1873  and  1874. 
Zar  Theorie  der  Windstarketafel.    Yon  M.  Thiesen.    St.  Petersbarg,  1875. 
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Zam  Gedachtniss  an  M.  H.  von  Jacobi.    Von  H.  Wild.    St.  Petersbnrgj  1876. 

Photometrisohe  Bestimmnng  des  diffasen  HimmelBlichtes.    Von  H.  Wild. 

Das  physikalisohe  Ceotral-Obseryatoriam  in  St.  Petersbarg  and  die  nenere  Entwicke- 

lung  der  Meteorologie  in  Rossland.    Von  H.  Wild. 
(Congresso  degli  scienziati   in  Palermo.)     Proposte  della  Gommissione  per   Pordin»- 

mento  del  servizi  meteorologici  in  Italia.    Roma,  1875. 
Pnblicazioni  del  Circolo  geografico  italiano,  sotto  gli  anspizi  di  S.  A.  R.  il  prlncipe 

Eagenio  di  Savoia  Carignano.   Periodico  bimestrale  di  geografia,  etnografia  e  scienze 

affini.    Anno  I,  II,  IH.    Torino,  1872-7a-74. 
Bnllettino  del  R.  comitate  geologico  d'ltalia.    Anno  1873  e  1874  e  Nro.  1  e  4,  Qennaio  e 

Aprile  1875  e  Nro.  1  e  2,  Gennaio  e  Febbraio  1876. 
Direzione  della  statistica. — Norme  per  le  osservazioni  meteoriche.    Roma,  1875. 
Osservatorio  di  Moncalieri.^-Conferonti  dei  barometri  delle  stazioni  meteorologiohe 

italiane  pel  P.  F.  Denza.    Torino,  1876. 
Le  Valhalia  des  sciences  pares  et  appliqa^es,  galerie  commemorative  et  snccorsale  da 

Conservatoire  des  arts  et  metiers  de  Paris,  k  cr^er  dans  le  Palais  nenf  de  Mansait  aa 

Ch&teaa  de  Blois  par  le  cte.  Leopold  Hngo.    Paris,  1875. 
Observaciones  magn^tioas  y  meteoroldgicas  del  Colegio  de  Belen  de  la  Compa&fa  de 

Jesns  en  la  Habana.     Alio  de  1873.    Habana,  1875. 
Resean  m^t^orologique  africain.    Observations  centralis6es  par  M.  le  g^n^ral  Fane,  et 

r^um^es  par  M.  H.  Brocard.    Mars,  avril,  mai,  juin  1875. 
Oversight  over  Veirforboldene  i  Norge  i  Aaret  1874  af  H.  Mohn. 
Anales  del  Institato  y  observatorio  de  marina  de  San  Fernando.     Pablicados  de  6rden 

de  la  snperioridad,  por  el  director  Don  Cecilio  Pajazon.    Seccion  2,  observaciones  me- 

teorol6gicas.    Alio  1874.    San  Fernando,  1875. 
Meteorologisk  Aarbog  for  1874.    Udgivet  af  det  danske  meteorologiske  Institati  KJoben- 

baven,  1875.    Par  N.  Hoflfmeyer. 
Rapports  mensnels  du  Conseil  federal  saisse  anx  goavemements  des  ^tats  qai  ont 

particip^  k  la  subvention  de  la  ligne  da  St.  Gothard  sur  la  marche  de  cette  entreprise 


dans  la  p^riode  da  1  oct.  1872  aa  30  sep.  1875.    Berne,  1875. 
j'indnstrie  nationale  k  I'exposition  nnivc 


L'indnstrie  nationale  k  I'exposition  nniverselle  de  1867.   Revne  litt^raire,  artistique, 

scientitique,  indastrielle  et  commerciale.    E.  Marchand.    Paris,  1868. 
Regulativ  fUr  das  Chronometer-Priifnngs-Institnt  bei  der  Stemwarte  in  Hamburg. 

Hambnrg,  1876. 
Regalati  V  fur  die  Priifang  von  nautiscben  and  meteorologischen  Instrumenten  sowie  fiir 

Deviationsbestimmungen  der  Compasse  an  Bord  eiserner  Schiffe,  and  tlber  die  an  die 

deutsche  Seewarte  zu  zahlenden  Gebiihren.    Hambnrg,  1876. 
Seconde  notice  sur  les  observations  m^t^rologiques  faites  sur  la  o6te  du  Labrador. 

Par  des  missionaires  moraves.    Lne  k  la  stance  de  la  Soci^t^  de  physique  et  d'histoire 

naturelle  du  G«ndve  du  7  octobre  1875.    Par  M.  le  professeur  Gautier. 
Sur  la  trombe  pr^  de  Hallsberg  le  18  aotlt  1875  par  H.  H.  Hildebrandsson.    Upsal, 

1875. 
Notice  sur  I'Observatoire  royal  de  Bruxelles,  par  E.  Quetelet. 
E^ebnisse  der  Witterungs-Beobachtungen  von  1864  bis  1873.    Von  Prof.  Dr.  M.  A.  F. 

Prestel. 
Jahrbticher  der  k.-ung.  Central-Anstalt  ftir  Meteorologie  und  Erdmagnetismus,  Ton 

Dr.  Guido  Schenzl.    III.  Band*  Jahrgang  1873.    Budapest,  1875. 
Annuaire  m^t^rologique  et  agricole  de  I'Observatoire  de  Montsouris  pour  Tan  1876. 
Le  cUmat  de  Tempire  russe,  par  M.  le  Dr.  Vojeikof.    (Extrait  du  Rapport  annuel  de 

rinstitution  smithsonienne  de  Washington,  ann6e  1872.)    Traduit  de  Tanglais  par 

M.  H.  Brocard.    Alger,  1875. 
filaments  climatologiques  de  la  ville  de  Bruxelles  pendant  la  p^riode  d6cennale  1864- 

1875,  par  M.  E.  Quetelet. 
Rapport  fait  par  M.  Le  Roux,  an  nom  du  comity  des  arts  ^onomiques  sur  les  baro- 

mStres  dits  nolost^riques  pr^nt^  par  MM.  Nandet,  Hulot  et  cie. 
Nederbordsmangden  i  Sverige  harledd  ur  de  vid  Statens  meteorologiska  Stationer  under 

kren  1860-1872,  anstallda  iakttagelser  af  Robert  Rubenson.    Stockholm,  1876. 
Observaciones  del  tr^nsito  de  V^nns  hechas  en  el  Japon  por  la  oomision  astron6mica 

mexicana.   Optisculo  escrito  por  Francisco  Diaz  Covarrubias.    Paris,  1875. 
Note  sur  T^tat  actuel  de  la  meteorologie  d^partementale,  par  M.  de  Tastes.    Tours, 

1876. 
£tude  sur  les  courants  a^riens,  par  M.  de  Tastes. 
Memorandum  on  the  Organization  of  the  Office,  &o.,  and  Digest  of  the  Annual  Reports 

since  1867  of  the  Meteorolo^cal  Office,  London. 
On  the  Physical  Gtoographv  of  the  Part  of  the  Atlantic  which  lies  between  20°  N.  10^ 

S.,  and  extends  from  10^  to  40^  W.,  by  Capt.  Toynbee.     Published  by  authority  of 

the  Meteorological  Committee.    London,  1876. 
Observations  meteorologiques  faites  k  Saint  Martin  de  Hinx  (d^partement  des  Landes), 

par  M.  H.  Carlier,  du  ler  dec.  1874  an  30  nov.  1875.    Bayonne,  1875. 
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Obflerva^oee  meteorologicas  e  magneticas  feitas  no  observatorio  meteorologico  e  mag- 

netico  da  nniversidade  de  Coiiiibra  1875  e  Dezembro  de  1874.    Coimbra,  1876. 
Atlas  m6t^rologiqne  de  robservatoirei  de  Paris.   Anndes  1872, 1673  et  1874.     Paris^ 

1875.  • 

Dee  hauteurs   baromdtriqnes  moyennes  dans  I'oc^an   atlantique,   par  Buis    Ballot. 

Utrecht,  1876. 
NederlAudsch  meteorologisch  Jaarboek  voor  1871,  uitgegeven  door  het  koninklijk  neder- 

landflch  meteorologiscb  lostitunt. 
Schweizerische  meteorologiscbe  Beobachtungen.  Jahrgang  1874,  fiiufte  Liefemng ;  Jahr- 

gang  1875,  zweite  und  dritte  Lioferung,  uod  Snpplenieutband :  zweite  Lieferuog. 
Notes  of  a  Yovage  to  Kerguelen  Island  to  observe  the  Transit  of  Venus,  December  8, 

1874,  by  the  Rev.  8.  J.  Perry. 
Beeults  of  Meteorological  Observations  made  at  the  Radcliffe  Observatory,  Oxford,  in 

the  year  1873,  under  the  superintendence  of  Rev.  Robert  Main.    Oxford,  1875. 
R.  comitato  geologico  de  Italia.     Bollettino  No.  3  e  4,  Marzo  e  Aprile  1876. 
Amphiorama  ou  la  vue  du  monde. — Phdnom^ne  inconnu,  pour  la  premiere  fois  ob- 
serve et  ddcrit  par  F.  W.  C.  Trafford.    Lausanne,  1875. 
Mooatliche  Berichte  Uber  die  Resultate  aus  den    meteorologischen  Beobachtungen. 

angestellt  an  den  koniglich-sacbsisohen  Stationen,  im  Jahre  1875.    Von.  Dr.  C.  Bruhns. 
La  tempSte  du  12  mars  1876.    Communication  par  M.  £.  Quetelet. 
De  la  vulgarisation  par  la  presse  des  observations  m6t6orologiqnes  par  H.  Carry. 
M^moire  de  m^t^rologie  nantique  In  an  Congr^  international  de  geographic  par  L. 

Branlt. 
iyher  die  periodischen  Aenderungen  der  Lufttemperatur  in  Krakau  vom  Prot  Dr. 

Karlinski. 
Pic  da  Midi  de   Bigorre. — Mdmoires   et  travaux  hivernage  de  1875-76.     Situation 

financi^re  par  C.  -X.  Vanssenat. 
Deviations-Coefficienten  der  Scbiffe  S.  M.  Kriegsmarine,  berechnet  aus  den  vom  Jahre 

1^7  bis  1875  angestellten  Beobachtungen,  herausgegeben  vom   hydrographischen 

Amte  S.  M.  Kriegsmarine.    Pola,  1875. 
Risultato  della  discussione  delle  osservazioni  di  Jones  snlla  luce  zodiache.    Lettera  del 

8.  C.  P.  Allessandro  Serpieri  al  M.  £.  prof.  G.  Y.  Schiaparelli. 
Remarqnes  ik  propos  de  la  d^couverte  du  allium,  par  M.  D.  Mendeleef. 
Balletin  mensuel  de  I'observatoire  de  Montsouris,  par  M.  Marie-Davy,  juin  1875-jain 

1876. 
Balletino  meteorologico  delPosservatorio  del  Collegio  Romano.    Compilato  dal  P.  An- 

gelo  Secchi,  Giugno  1875-Maggio  1876. 
Meteorologia  Italiana  Giugno-Novembre  1875. 
Bollettino  meteorologico  del  'oeservatorio  del  R.  Collegio-Carlo  Alberto  in  Moncalieri, 

Novembre,  Decembre  1874,  Gtonnaio,  Febbraio  1875. 
BoUetin  m^t^orologique  mensuel  de  Fobservatoire  de  runiversit^  d'Upsal,  janv.-d^c. 

1875. 

9  S 
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Papkr  7. 
Showing  slationa  inspeciedf  hy  whonij  and  when  inspected. 


Albany,  N.Y 

Aognsta,  Oa 

Buffalo,  N.Y 

BorliDgton,  Iowa. . . 
Cape  Henry,  Va. . . 

Charleston.  S.  C 

Chicago.  Ill  

Cincimiati,  Ohio 

Cleveland.  Ohio.... 

Corsioaua,  Tex 

Davenport,  Iowa. . . 

Detroit,  Mich 

Erie,  Pa 

Galveston,  Tex 

Grand  Haven,  Mich. 
Indianapolis,  Ind. . . 

Indianola,  Tex 

Jacksonville,  Fla  .. 

Keokuk,  Iowa 

Key  West,  Fla 

Logansport,  Ind. . . . 

Lonisville,  Ky 


Lynchburg.  Va . .. 
Milwaukee,  Wis . . 

Mobile,  Ala 

Montjzomery,  Ala. 
New  Orleans,  La  . 
New  York  City... 

Norfolk,  Va 

Oswego.  N.  Y 

Philadelphia,  Pa.. 
Pittsburgh,  Pa... 
Port  Huron.  Mich. 
Punta  Rassa,  Fla . 
Kochester,  N.  Y... 
Saint  Lonis,  Mo . . . 
Saint  Mark's,  Fla . 

Savannah,  Ga 

Sroithville.N.C... 

Toledo.  Ohio 

TybeeIshuad,Ga.. 
Vicksburg,  Miss.. 
Wilmington,  N.C. 


Second  Lieut.  James  Allen,  acting  signal*ofBoer 

First  Lieut.  James  A.  Bucnanan,  acting  sigual-oflicer.. 

Second  Lieut  James  Allen,  acting  signal-onicer 

First  LieuL  F.  C.  Grugan,  acting  signal-officer 

First  Lieut.  James  A.  Buchanan,  acting  signal-officer.. 

do , 

Second  Lient  James  Allen,  acting  signal-officer 

First  Lieut  F.  C.  Grugan,  acting  signal-officer 

Second  Lieut  James  Allen,  acting  signal-officer 

do 

First  Lieut  A.  W.  Greely,  acting  signal-officer 

First  Lieut  F.  C.  Grugan,  acting  signal -officer , 

Second  Lieut  James  Allen,  acting  signal-officer 

do 

First  Lieut  A.  W.  Greely,  acting  signal-officer 

Second  Lieut  James  Allen,  acting  signal-officer 

First  Lieut  F.  C.  Grugan,  acting  signal-officer 

Second  Lient  James  Allen,  acting  signal-officer 

First  Lieut  A.  W.  Greely,  acting  signal-officer 

First  Lieut.  James  A.  Buchanan,  acting  signal-officer.. 

First  Lieut  F.  C.  Grugan,  acting  signal-officer 

First  Lieut  James  A.  Buchanan,  acting  signal-officer.. 

First  Lieut  F.  C.  Grugan,  acting  signal-officer , 

Second  Lieut  James  Allen,  actuig^  signal-officer 

First  Lieut  F.  C.  Grugan,  acting  signal-officer , 

Second  Lieut.  James  Allen,  acting  signal-officer 

Fintt  Lieut.  James  A.  Buobauan,  aotiug  signal-officer.. 

Second  Lieut^  James  Allen,  acting  si^pal-officer 

First  Lieut.  James  A«  Buchanan,  acting  signal-officer . . 

do   

First  Lieut  A.  W.  Greely,  acting  signal-officer 

Second  Lieut  James  Allen,  acting  signal-officer 

First  Lieut.  James  A  Buchanan,  acting  sigual-officer.. 

Second  Lieut  James  Allen,  kcting  signal-offioer 

do 

......  do 

do 

First  Lient.  James  A.  Buchanan,  acting  signal-officer.. 

Second  Lieut  James  Allen,  acting  signal-officer 

, do 

First  Lieut  James  A.  Buchanan,  acting  signal-officer. .. 

, do 

do 

Second  Lieut  James  Allen,  acting  signal-officer 

First  Lieut.  James  A.  Buchanan,  acting  signal -officer.. 

do 

do 


March  99. 1H76. 
April  96-29, 1876. 
Mar.  30-Apr.  3,  1876. 
July  4, 1875. 
April  3, 4. 1876. 
May  1-4,  1876. 
April  10-14. 1876. 
July  19-21, 1875. 
Apr.  28-May  3, 1876. 
June  .V-P,  1876. 
April  18, 19, 1876. 
July  1-3. 1875. 
April  4-8,  1876. 
June  10-14, 1876. 
April  90-25.  1876. 
2kUy  90-24,  1876. 
July  10-13, 1875. 
May&-12.1876. 
A  oril  96-98.  1876. 
May  19-93, 1876. 
July  5-7. 1875. 
June  7,  8. 1876. 
July  8. 1875. 
Mav  12, 13, 1876. 
July  13-17,  1875. 
May  4-7, 1876. 
April  21-24,  1876. 
May  16-19.  1876. 
June  17-20,  1876. 
June  92-25, 1876. 
May  1-8. 1876. 
March  90-24, 187G. 
Mur.  29-Apr.  2,  1876. 
June  28-Julv  3, 1876. 
March  14-19. 1876. 
June  15-20, 1876. 
May  25-28, 1876. 
June  1-3,  1876. 
June  23-27, 1876. 
April  22-27. 1876. 
May  15. 16, 1876. 
May  6-9,  1876. 
March  23-26, 1876. 
May  30-June  3. 1876. 
May  11. 12, 1876. 
June  28, 30. 1876. 
March  17-21, 1876. 


Paper  8. 
List  of  places  for  which  stations  have  been  requestedy  hut  not  established,  June  30,  1876. 


Pkice. 


Muskegon,  Mich. 


Manitowoc,  Wis 

Huron  City,  Mich 

Mackinac,  Mich 

Richmond,  Va 

Body  Island,  N.C 

Lewes,  Del 

The  Parks  of  Colorado 
Staten  Island 

Chambersbnrgh,  Pa. . . . 


Applicant 


Date. 


Hon.  H.  H.  Holt,  Michigan  legislature.  Inclosing  petition 

of  99  citizens. 

Board  of  Trade,  Toledo 

Board  of  Trade,  Chicago. 

Hon.  T.  W.  Ferry,  United  States  Senate 

Hon.  T.  W.  Ferry,  United  Sutes  Senate;  S.  H.  Wagner, 

mayor,  and  43  others. 

Hon.  P.  Sawyer,  M.  C 

Hosea  Bsrnes 

Board  of  Trade,  Toledo. 

Board  of  Tra<le,  Cleveland 

Board  of  Trade,  Detroit 

Board  of  Trade,  Chicago 

W.  G.  Turpin ! 

Board  of  Trade.  Norfolk,  and   resolution   of  general 

assembly  of  Virginia. 

Boani  of  Trade,  Philadelphia 

£.  J.  Mallctt,  late  consul-general 

C.  Kentgen,  jr 

do 

Hon.  John  Scott  United  States  Senate 

Hon.  Simon  Cameron,  United  State  Senate 


Jan.  £1,1871 

Jan.  27,1871 

Feb.  10,1871 

Mar.  3, 1871 

Mar.  15,1875 


Jan. 
May 
Jan. 
Feb. 
Feb. 
Feb. 
Apr. 


35, 1871 
4,1876 
97,  1871 
19, 1871 
19,  1871 
10, 1871 
3. 1871 


Apr.  17,1871 

Mav  2.-),  1871 
May  24.1871 
June  9. 1871 
June  20, 1871 
June  12, 1S71 
June  12. 1871 
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List  of  places  for  which  stations  have  been  requested,  if-c, — Continued. 


Place. 


Wttertown,  N.  T 

Xaia.Ohlo 

Port  Hope 

Champaijni-  Hl-i  (IlllDois  lo 
dastrial  University.) 

Little  Rock,  Ark 


Applicant. 


Date. 


L.  L.Pratt 

Common  coancil,  forwarded  by  Mayor  Fred.  D.  Hills   .  < 


Sacramento,  Cal 


5U08,  Mich 


LooiRiaoa,  Mo 

Hot  Springs,  Ark 
Jucvrille,  Wis... 


Hill«Ule,  Mich 

Metemora,IU... 

Mtfietta,Ohio.. 


Moaot  Pleasant.  Pa.,  (Moant 
Pleasant  Academy.) 

Nebraska  City,  Nebr 

Peoria,  ni 


C  E  Case 

Board  of  Trade,  Detroit.  Mich 

Hon.  W.  E.  Flagf^,  secretary... 

Hon.  J.  M.  Gregory,  president 

£.  A.   Gastman,   Chairman    meteorological    committee 

Macon  County  Fruit-Growers'  Association. 

Hon.  J.M.  Hanks,  M.C 

Albert  Cohen 

A.  VanCIeff 

Hon.  Powell  Clayton,  United  States  Senate 

Hon.  Powell  Clayton,  United  States  Senate ;  Hon.  S.  W. 

Dorsey,  United  States  Senate;  Hon.  W.  S.  Slemons, 

M.  C. ;  Hon.  L.  C.  Gause,  M.  C. ;  Hon.  T.  M.  Gonter, 

M.  C. ;  Hon.  W.  W.  Wilshire,  M.  C. 
J.  N.  Hoag,  corresponding  secretary  California  State 

Board  of  Agriculture. 
J.  N.  Hoag,  secretary  meteorological  committee  of  Cali- 
fornia State  Agricultural  Society. 
Concurrent  resolution  of  the  legislature  of  California 

presented  by  Dr.  T.  M.  Logan,  secretary  State  Board 

of  Health. 
J.  B.  Fitzgerald,  secretary  Berrien  Connty  Agricultural 

Society. 

W.  Stork  and  R.  E.  Pleasants ,.. 

J.H.Morton,  M.  D 

J.  B.  Whiting,  H.  D.,  and  Rook  County  Agricultural 

Society. 
Prof.  George  McMillan,  secretory  of  Hillsdale  College . . . 

Hillsdale  County  Agricultural  Society 

Edward  Kipp,  secretary  Woodford  County  Agricultural, 

Society. 
J.  W.  Andrews,  president  Marietto  College ;  Washington 

County  Agricultural  Society. 
W.  H.  McCreery,  acting  principal 


June 

June 

Mar. 

June 

July 

July 

Feb. 

Aug. 


21, 1871 

21. 1873 
9,1876 

30.1871 
22.1871 
21, 1871 
21,1872 

30. 1874 


July  26,1871 
July  1,  1872 
May  31,1873 
Mar.  11,1874 
Feb.     7, 1876 


July  26,1871 
Jan.  10,1872 
May  15,1872 

July  27,1871 


Princeton,  111 

Mount  Moosilauk,  K.  H. 

Catasauqua,  Pa 

Galena,  HI 

Colnmbus,  Ncbr 


Cobnrg    and    CoUingwood, 

Canada. 
Springfield,  Mo 

KasonCity,  Iowa 

Orono,  Me.,  (Stote  Agricnl- 
toral  College.) 

Balize,  La.,  Fort  Morgan, 
Ala..  Waco,  Tex. 

FortBandall,  Dak 

Ann  Arbor,  Mich.,  (Univer- 
sity ot  Michigan.) 

Fountain,  Colo 

Vineyard  Havrai,  Mass 


H.  K.  Raymond,  secretary  Otoe  County  Farmers'  Club . . . 

L.  J.  Colton 

W.  H.  Herron.  J.  C.  Proctor,  and  80  others 

L.  J.  Colton  

Prof.  C.  H.  Hitchcock ? 

A.T.Clough  ^ 5 

Hon.  E.  McPherson,  Clerk  United  Stotes  House  of  Rep- 

resentotives. 
D.  Wilmot  Scott,  publisher  of  the  Gelena  Commercial 

Advertiser. 
J.  O.  Shannon,  secretory  Platte  County  Agricultural 

Society. 
Oswego  Board  of  Trade,  by  J.  L.  McWhorter 

John  E.  Worth,  for  Greene  County  Agricultural  and 
Mechanical  Society. 

T.  G.  Emsley,  secretory  Cerro  Gordo  County  Agricul- 
tural Society. 

M.  C.  Femald,  Maine  Stote  College  of  Agriculture 


L.  Libby,  postmaster 

Agento  and  captoins  of  Morgan  Steamship  Company  . . 

R.  J.  Percy,  for  Missouri  Valley  fTelegraph  Company  . . 
Prof.  Ger.  Merriman 


Cape  Ann,  Mass ; 

Iowa  City.  Iowa,  (Stote  Uni-  i 
vcrsity.) 


Manaasaa,  Va 

Quincy,  111 

Uorer  Point,  N.  H 

WUmington,  Del 

Additional  stotions  on  east- 
em  shore  of  Lake  Michigan. 

Additional  stotions  on  moun- 
toina  of  Virginia. 

Additional  stations  on  west- 
em  slope  of  Mississippi. 


R.  F.  Long,  editor  El  Paso  Ranchman 

Prof  J.  £.  Uilgard,  United  Stotos  Coast  Survey ;  Daniel 

W.  Stevens,  and  Rev.  Thomas  Hill. 

Hon.  B.  F.  Butler,  M.C 

John  P.  Irish 

S.  J.  Kirk  wood 

A.  D.  Schenck,  first  lieutenant,  Second  United  Stotes 

Artillery. 

George  C.  Round 

A.  H.  Hill,  secretory  National  Board  of  Trade 

John  B.  Sti vens.  mayor 

Board  of  Trade,  Wilmington,  Del 

Hon.  H.  n.  Holt,  Michi;:nn  legislature 

i 

G.  C.  Weddorbnm,  secretary  Virginia  Telegraph  Com- 
pany; L.  A.  Gobrighr,  Associated  Press. 

George  P.  Plant,  W.  H.  Scudder,  R.  P.  Handv,  commit- 
tee of  the  Merchants'  Exchange.  Saint  Louip. 


Aug. 
Aug. 
Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 
Aug. 
Mar. 


3,1871 
2,1871 
7,1871 

6,1871 

—,1871 

8,1871 

10, 1871 

11, 187^1 

14, 1871 

11.1871 

7,1876 


Aug. 
Sept. 

Sept. 

Sept. 

Aug. 

Sept 

Oct 

Oct 
Feb. 
Oct 

Nov. 
Nov. 

Dec 
Dec 

Dec 
Dec 
Jan. 
July 

Dec 
Jan. 
Jan. 
Jan. 
Feb. 

May 

July 


16, 1871 
11,1871 

14, 1871 

5.1871 

30,1871 

18.1871 

6, 1871 

19, 1871 
17, 1873 
31, 1871 

9,1871 
28, 1871 

4,1871 
18,1871 

19. 1871 

14, 1871 

6,  1873 

3,1875 

27. 1871 
4. 1812 

13. 1872 
•24, 1872 
11, 1871 

17, 1871 

16, 1871 
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LUt  o/pUicetfor  which  stations  have  been  requested,  <fc. — Continued. 


Place. 


Monomdy  Point,  Cape  Cod 
Ligbt  MaM. 

Southwest  Pass,  La.,  (Pass 
4  rOatre.) 

Staunton,  Va.,  Christians- 
burgh,  Va.,  Bristol.  Tenn., 
ISaston,  Pa.,  Harrisburgh, 
Pa.,  Winchester,  Va. 

Towanda,  Kans' 

Black  Done,  N.  C,  (Black 
Moontain.) 

Charlotte,  N.  Y 


Oallitzin  and  Altoona,  on 
Pennsylvania  Central  Rail- 
road. 

Minneapolis,  Minn..  (Univer- 
sity of  Minnesota.) 

Each  of  the  Sute  Agricultu- 
ral Colleges. 
Columbus,  Ohio 


Northaeld,    Vt,     (Norwich 

University. ) 
Grand  Tower,  HI 

luka,  Miss 

Great  Natihaleo,  N.  C,  (Bald 
Mountain.) 

Deposit,  N.Y 

Heilman  Dale,  Pa 

Booneville,  Mo 

Fort  Wayne  and  Xew  Al- 
baiiv,  Ind. 

Maryland  Agricultural  Col- 
lege. 

San  Antonio,  Tex 

Atlanta,  Ga 

Auburn.  Ala.,  (Agricultural 
and  Mechanical  College  of 
Alabama ) 

Racine.  Wis , 

Ogdensburgh,  N.  Y 

Plattsburgh,  N.  Y 

Sewanee,  Tenn 

Newark,  Del.,  (Delaware  Col- 
lege.) 
Green  Bay,  Wis 

Kenosha,  Wis 

Warsaw,  Ind , 

Beaver  City  UUh 

New  Ulra,  Minn 

Evansville,  Ind 


Aiken,  S.C... 

Winona,  Miss 
Eutaw,  Ala  .. 
Belfast,  Me  . . 


R.B.  Forbes 

Thornton  A.  Jenkins,  Rear-Admiral,  United  States  Navy 

Jed.  Hotchklss,  secretary  of  the  Augusta  County  Fair, 
Virginia. 


M.D.  Ellis  .. 
WilliauCain 


J.  Eaton  and  35  others 

George  G.  Clarkson,  mayor,  and  15  others. 

William  H.  Newcomb  and  23  others. 

David  Peelor 


William  W.  Folwell,  president 

J.  B.  Bowman,  regent  Kentucky  University,  and  others. . 

J.  H.  Klippart,  secretary  Ohio  State  Board  of  Agricul- 
ture. 

William  McCrory 1 

Legislature  of  Ohio  by  joint  resolution,  Tyndall  Associa- 
tion of  Columbus,  Columbus  Academy  of  Medicine, 
and  Board  of  Education,  Columbus. 

Capt.  C.  A.  Curtis , 


A.  R.  Harris,  secretary  Mutual  Aid  and  Improvement 

Society,  Sflint  Louis,  Mo. 
Rev.  J.  T.  Freeman,  (through  Hon.  George  E.  Harris, 

M.  C.) 
Charles  W.  Jenks 


G.W.  Hanford 

S.  P.  Heilman 

J.  L.  Stephens 

F.  C.  Johnson,  chairman  meteorological  oommittee  Indi- 
ana State  Board  of  Agriculture. 
A.  R.  Davis,  president  board  of  trustees 


do 


Thomas  G.  Williams 

H.  B.  Adams  and  others 

Fred. Petterso n  and  Smothers 

Hon.  M.  C.  Hamilton,  United  States  Senator 

Hon.John  Hancock,  M.  C 

Hon.  John  H.  James,  mayor 

Chamber  of  Commerce,  per  Hon.  R.  H.  Whiteley,  M.  C. . 
William  C.  Stubbs,  John  B.  Read,  and  W.  H.  Jennison 


Mayor  and  council 

Hon.  W.  A.  Wheeler,  M.C 

Hon.  John  Rodgers,  M.  C 

John  L.  Cooper,  (through  Prof.    Joseph  Henry,  SmiUiso- 

nian  Institution.) 
William  D.  Mackey,  secretary  of  faculty 


uon.  & .  sawyer,  s/l,  (>....••..•..••>••.•••••...,..••••..., 

Hon.  Philetus  Sawyer,  M.  C 

Wallace  Mvgatt 

Marshall  H.  Parks 

Daniel  Tyler 

Dr.  Alf^'dMuller 

F.  C.  Johnson ;  P.  Hombrook,  surveyor  of  customs ; 
Thomas  P.  Britton,  president  VancCerburgh  County 
Agricultural  Society ;  John  Ingle,  secretary  Vander- 
burgh County  Agricultural  Society,  and  (3harles  H. 
Butterfleld,  mayor. 

C.  H.  BntterfSeld,  mayor 

H.  L.  Morrill  and  citizens  of  Evansville 

T.  W.  Veneman 

Hon.  F.  A.  Sawyer,  United  States  Senate,  and  16  citizens. . 

John  C.  Derbv 

James  Whitaft 

A.M.  Rafter 

W.S.Bird    

George  E.  Brackett 


Nov.  29,1871 
Mar.  20, 1871 
Aug.  15.1871 


Feb.    12,1872 
Feb.   12,1812 

Feb.  14,1872 

Oct.  27,1874 

Oct.  27,1874 

Feb.  17,  1872 


Feb.  21,1872 

Feb.  29,1879 

Mar.    5, 1872 

Jan.  4. 1876 
Feb.     8. 1876 

Mar.  15,1872 

Mar.  21,1872 

Mar.  25. 1872 

Apr.     1, 1872 

Apr.  1, 1872 
Apr.  1, 1872 
Apr.  11, 1872 
Apr.  12,1872 

Apr.  19,1872 

June  21, 1872 
May   10,1872 


Mar.  16,1874 
Mar.  17, 1874 
Apr.  1, 1874 
Uay  10.1872 
Feb.  15.1874 
May  14,1872 


May  18,1879 
May  25,1872 
May  28,1872 
June  10, 1872 

June  11, 1872 

June  13, 1872 
June  24, 1874 
June  20, 1872 
Juno  24, 1872 
July  8, 1872 
July  10,1872 
July  13,1872 


Nov. 

Jan. 

May 

July 

Sept 

Mar. 

July 

July 

Aug. 


26.1873 

16. 1874 

31. 1875 
16,1872 

2,1872 
31,  1875 
20,1872 
20,1872 

6,1872 
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List  of  places  for  which  atoHons  have  been  requesiedy  ^o. — Continaed. 


Place. 


Applicftnt. 


Date. 


Itbaea.  N.  T.,  (CoroeU  Uni- 
Tertity.) 


Stnits  of  Mackinac 


C«rthA£:e,IU   

KnUlowD,    Pa.,    (Keystone 

State  Normal  School.) 
PensacoU,  Fla 


A.  D.  White,  president,  and  petition  of  75  oiticena 

Farmers' CI uo  of  Ithaca 

A.  D.  White,  president,  and  faoalty  of  Cornell  University 

Hon.  Roscoe  Conkling,  United  States  Senate ." 

P.  B.  Crandel,  correspondiuj^  secretary  Farmers'  Cltib  . . 

£.  A.  Faertes,  departmen  t  of  engineering 

Koys  I.  Cram 

Chamber  of  Commerce,  Milwaukee 

Board  of  Trade,  Buffalo 

Board  of  Trade,  Chicago 

J.  L.  Hathatvay  and  J.  B.  Merrill,  meteoro  logical  com 
mittee  Chamljer  of  Commerce,  Milwankeo. 

L.  F.  M.  Easterday  and  petition  of  105  citisens 

A.B.  Home,  principal 


Oaioesrille,  Ga  . . . . 
CbatUoooga,  Tenn. 


SomepoiDt  between  Leaven- 

vorth  aod  Shreveport. 
Ob  plains  of  Western  Kansas 

tod  regions  southward  and 

MQtli  westward. 

Dailaa.  Tex 

OU  City  and  Parker's  Land-  ] 

Idi;  on    the    Allegheny 

Rirer.  } 

Greeosborongh  and  Browns- 1 

rille  on  the  Monongahela.  j 
Uwrenoe,  Kane.,  (University 

of  Kansas.) 

Manchester,  N.  H 


Sandwich.  HI 

Detroit,  Minn 

DartoD.Ohio.  (National  Sol- 
men'  Home.) 

PaUtka.Fla 

?Bt  in  Bay,  Ohio 


S.  C.  Cobb,  president  Pensacola  Ice  Company,  and  138 

others. 
Thomas  C.  Watson,  commodore  of  Pensacola  Regatta 

Club. 

M.  F.  Stephenson 

Steamboatmen's  convention  assembled  at  Cairo,  111  

J.  M.  Pettigrew,  president,  and  J.  S.  Toof,  secretary, 

Memphis  Chamber  of  Commerce,  and  101  others. 
Steamboatmen's  convention  assembled  at  Cairo,  111 


Kansas  State  Horticaltaral  Society 


W.  A.  Jones  &,  Co.,  W.  C.  Connor,  and  133  others . 


Smporla,  Kana 

Xofth  and  west  of  Galves- 
ton. Tex. 

CharkyttesviUe,  Va.,  (Univer- 
sity of  Virginia.) 

Baloi£h,N.C 

Colambia,aC 


Resolation  of  select  council  of  Pittsburgh,  transmitting  ( 
and  approving  petition  of  46  citizois  of  Pittsburgh.     ( 

John  Fraser,  chancellor,  Hon.  Stephen  A.  Cobb,  M.  C,  < 
inclosing  petitiou  of  Alfred  Gray,  secretary  State  < 
Board  of  Agriculture.  C 

Hon.  Sw  M.  Bell,  M.  (J.,  inclosing  resolution  of  New  Hamp- 
shire State  Agricultural  Society. 

N.  E.  Ballon,  (through  Commissioner  of  Agriculture) 

Daniel  Cony 

Hon.  Isaac  Strohen 

Thomas  L.  Neal,  president,  and  Thomas  D.  Davis,  secre- 
tary, Montgomerv  County  Me<lioal  Society' 

J.  F.  Starr,  (through  Secretary  of  the  Navy) 

H.R  West 

H.  D.  Cooke,  governor  District  of  Columbia 

Robert  Mill i ken 

Chamber  of  Commerce,  (through  Hon.  John  Hancock)  . . . 


Ccdomboa,  Miss 

Pierce  City.  Mo 

Neahanic  Mountain,  Somer- 
set Gounty.  N.  J. 
BayCity.lfich 


Hon.  R  T.  W.  Duke,  M.  C 


VinceoDes.  Ind. 
Springfield,  Ul  . 


Cedar  Keys.  Fla. 
Salina^Kans  .... 


AIleghAnies  in  North  Carolina; 

Carthage,  Mo 

NewBemcN.  C I 

Port  Townsend,  Wash 


Cotton  Exchange,  New  Orleans,  La 

do 

Hon.  John  Alexander,  mayor,  transmitting  reeolution  of 
city  council, 

Hon.  F.  A.  Sawyer,  and  petition  of  58  citixens,  and  reso- 
lution of  city  council. 

Cotton  Exchange,  N ew  Orleans,  La 

E.  P.  Lingee,  president  board  of  education 

John  V.  D.  Pumyer 

Hon.  N.  B.  Bradley,  M.  C 

......do 

do 

W.  &  Crosthwaite 

W.  Havs 

S.  M.  Cullom,  transmitting  petition  of  governor.  State 
officers,  and  others. 

E.  A.  Gastman,  chairman  meteorological  committee  Ma- 
con Couniy  Fruit-Growers'  Association. 

Hon.  Albert  £.  Willard,  mayor,  and  16  others 

D.  L.  Tulee,  Fernandina,  Fla 

Freeman  Kingman,  secretary  Patrons  of  Husbandry  and 
Farmers'  Club. 

George  W.  Warren,  jr .... 

E.P,Searl  and  174  others 

George  W.  Nason.jr 

J.  W.  Sweeny,  general  superinteudent  Puget  Sound  Tel- 
egraph Company. 


Aug. 
Nov. 

Jan. 

Feb. 

Mar. 

Aug. 

May 

May 

May 

Sept. 


8.1872 
18,1873 

8,1878 
25,1873 

3,1875 
17, 1875 

7.1872 

5,1873 
36,1873 
22,1873 

5,1874 


Sept  3,1873 
Sept.  13, 1872 

Oct.      7, 1873 

July  35,1873 

Nov.  5, 1873 
Nov.  17.1873 
Aug.  15, 1875 

Nov.  17,1875 

Dec  21,1878 


Dec  36,1873 

Dec,  28,1872 

Jan.  10,1873 

Jan.  16, 1873 

May  6, 1873 

Jan.  31,1873 

Jan.  23,1873 

Feb.  2, 1873 

Feb.  11,1873 

Feb.  1, 1875 


Feb. 
Mar. 
July 
Mar. 
Mar. 


17,1873 
3,1873 

17,1873 
6,1873 
6,1873 


Mar.    2.1873 

Mar.  30,1873 
Mar.  30, 1873 
June  11, 1873 

Aug.    5, 1873 

Mar.  30,1873 
Apr.  9, 1873 
Apr.   12,1873 

Apr.  27. 1873 
Feb.  19,1874 
June  17, 1874 
Jan.  21.1875 
June  15, 1873 
July     5, 1873 

Aug.  30, 1874 

July  7, 1873 
Feb.  7,  1874 
July   17,1873 

July  36,1873 
Aug.  15,  IdTi 
Sept  13, 1873 
Sept.  30, 18rj 
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List  of  plcioes  far  which  atationa  have  been  requeele-d,  if-c, — Continoed. 


Place. 


Mineral  Point,  Wis 

Latitade  40^  30'.  longitade  74o 
42',  SomArset  Conuty,  N.  J. 
Carlton,  Wis 

Femandina,  Fla 

^lelena.  A  i*lf 

Oakland,  CaL,  (Uiiiyersitj  of 

California.) 
Fayetteville,  Ark.,  (Arkansas 

tndastrial  llDiverttity.) 
Beatrice,  Nebr 

One  or  more  stations  in  Ari- 
sona. 

Manistee,  Mich 

Fort  Macon,  N.  C 

6orharo,N.  H 

Mason  City,Mo 

Rockland,  Me 

Rome,  Ga  

Kansas  City,  Mo 

Muscatine,  Iowa 

Syracuse,  N.  Y 

Bakersfield.  Cal 

Palmyra,  Wis 

CrawfordsTille.  Ind., (Wabash 

College.) 
Harbor    of    Refuge,     Sand 

Beach,  Lake  Huron. 

Calais,  Me 

Fort  Thompson,  Dak 

Chatawa,  Miss.,  (College  of 

the  Redemptionist  Fathers.) 
Ellsworth,  Kans 

Mount  Lake,  or  Bald  Knob, 
Giles  County,  Virginia. 

Camden,  N.  J.,  (The  River 
Iron  Works.) 

Bloomingtou,  Decatur,  HI 

Mount  Kearsarge,  Warner, 

N.H. 
Ceredo,  W.  Va 

Astoria,  Oreg 

Fond  du  Lac,  Wis 

Corpus  Christi,  Tex 

Lansing,  Mich.,  (Michigan 
State  Agrioultuitil  College.) 

Pana,Ill 

Columbus,  Ga 

Salisbury,  N.  C 

Hartford,  Conn 

Oshkosh,  Wis 

Ames,  Iowa,  (Iowa  State  Ag- 
ricultural College.) 

Mount  Anthony,  Bennington, 
Vt. 

Pentwater,  Mich 

Fortress  Mouix>e,  Va 


Applicant. 


Hon.  T.  O.  Howe,  United  States  Senate ;  Moses  M.  Strong 
Hon.  F.  T.  Frelinghaysen,  United  States  Senate ;  citizens 

of  Somerset,  Hunderdon,  and  Middlesex  Counties. 

Edward  Back,  farmers  and  ship-own<«rs  of  the  district 

Hon.  Pbile  tns  Sawyer,  M  C,  Edward  Back 

Henry  Hazen,  collector ;   W.  S.  Simmons,  flirst  lieutenant 

United  States  Revenue  Marine. 
Hon.  D.  C.  Conover,  United  States  Senate;  G.  Stark,  mayor; 

Isaiah  Winch,  president  of  coancil,  and  33  others. 

D.  L.  Yulee 

Hon.  J.  L.  Alcorn,  United  States  Senate 

J.  West  Martin,  secretary  of  the  board  of  regents 


Date. 


Deo.  16.1873 

Dec.  SS,1873 

Jan.  10,1874 

Jan.  26.1874 

Jan.  17,1874 

Jan.  19.1874 


Hon.  A.  S.  Prather,  trnstee 


Hon.  P.  W.  Hitchcock,  United  SUtes  Senate  ;  A.  S.  Pad- 
dock. 
Charles  Dennison,  M.  D 


Hon.  J.  A.  Hnbbell,  M.  C. ;  L.  T.Estis 

Hon.  J. M  Leach,  M.C 

Ellas  S.  Mason 

J.  F.  Beojamin,  Brown  Sc  Sheppard,  E.  B.  Van  Vent,  and 
33  others. 

Citizens  of  Rockland,  Belfast,  Sec 

E.  Waite,  and  27 others. 

Thomas  J.  Perry,  chairman  meteorological  committee, 
Rome  Agricultural,  Horticultural,  and  Mechanical 
Fair  Association. 

do 

do 

Hon.  William  H.  Felton,  M.  C 

Thomas  S.  Case,  postmaster 

J.P.Walton 

N.  Graves,  mayor ;  William  Kirkpatrick,  J.  R.  Whittock, 
and  J.  Hill. 

Hon.  R  H.  Duell,  M.  C 

A.  C.  Bratton,  M.  D. ;  P.  D.  McClanohon,  M.  D 

John  C.  Minton 

CoL  H.  B  CarringtoQ,  United  States  Army,  chairman  mil- 
itary science.  Wabash  College. 

Maj.  G.  Weitzel,  Corps  of  Eugiueers 


Feb. 
Feb. 
FeU 


7,1874 
IS,  1874 
12,1874 


Feb.   17,1874 

Mar.     3, 1874 

Mar.  16.1874 

Mar.  18,1874 

Mar.  38, 1H74 

Mar.  30.  1874 

Mar.  30, 1874 

Apr.  9, 1874 
Apr.  16, 1874 
Apr.  24,  1874 


Jan. 
Dec. 
Mav 
May 
May 
May 


1,1875 
4,  1875 
31,  1876 
1,1874 
7,1874 
9.  1874 


Hon.  Eugene  Hale,  M. C. ;  Boardman  Bros. 

Col.  D.  S.  Stanley 

Alexander  W.  Gordon 


Hon.  W.  A.  Phillips,  M.  C. 

M.W.Henry , 

Mrs.  H.  Haupt 


Wood,  Dialogue  Sc  Co 


E.  A.  Gastroan,  chairman  meteorological  committee,  Ma- 
con County  Fruit  Growers'  A.s8ociation. 

John  Eatou,  Commissioner ;  Hon.  N.  G.  Ordway,  Hon.  W. 
£.  Chandler. 

S.  A.  Forbes 

Frank  Hereford , 

Hon.  J.  H.  Mitchell,  Unit^jd  States  Senate 

Hon.  C.  A.  Eldridge.  M  C. ;  J.W.Carney 

H.'Taylor,  postmaster 


E.  C.  Reese,  postmaster . 
Hon.  H.  E.  Harris,  M.  C 
do 

Hon.  W.  M.  Robbins,  M.  C 

G.  H.  Kingsbury,  chairman  meteorological  committee, 
Tolland  Count?  Agricultural  Society. 

T.Floyd  Woodworth,  M.  D 

J.  K.  Macomber,  professor  of  physics 


George  W.  Robinson. 


Hon.  J.  A.  Hubbell,  M.  C. ;  A  mos  Dresser 

Hon.  James  H.  Piatt,  jr.,  M.C,  Phoebus,  Wat- 
kins,  and Wright. 


Mav  11,1874 
MaV  14,  1p74 
May  19,  1874 
June    6.  1874 

June  11, 1874 

June  16, 1874 
Juno  18.  1874 
July  13,  1874 

July  14,1874 
.TnlV  21, 1S74 
July  21,1874 

July  29, 1874 

Aug.  30,  1874 

Oct.    28,1874 


Nov. 

June 

Nov. 

Dec 

Jan. 

Jan. 

Jan. 

Jan. 
Jan. 
Jan. 
J.an. 
Jan. 


21.1874 
10, 1876 
29,  1874 
15,  1874 
4.1875 
15,  1875 
12,  1875 

17, 1875 
19, 1875 
20,1876 
20. 1875 
21. 1875 


Jan.  22,1875 

Jan.  23,1875 

Jan.  27,1875 

Feb.  3, 1875 

Feb.  8, 1875 
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List  of  places  for  which  stations  have  been  requested^  ^*c. — CoDtiDaod. 


Place. 


Alton,  Iowa. 


Ifount      Pisgah,     Bradford 
County,  Pa. 

limrysrfll<vC»l 

JackaoDTiUe,  lU 


Applicant. 


Hon.  Jamea  W.  MoDlll,  M.  C. ;  N.  W.  Rowell,  W.  R. 

Roberts,  and  12  others. 
RRedington 


Ironton,  Obio 

Ule  of  Shoals,  K.H. 


Saint  Angnstine,  Fla 

Abingdon,    III.,     (Abingdon 

College.) 
H^ena,  Mont 


Cape  Vincent.  N.  Y 
Hlngham,  Wis 


Pilot  Point,  Tex 

Three  or  four  additional  sta- 
tions in  the  interior  of 
Florida. 

Sunt  Joseph,  Mich 


Hon.  J.  K.  Lattrell,  M.  C. ;  E.  H.  Pratt : 

Hon.  John  A.  Logan,  United  States  Senate ;  6. V.  Black, 

Samuel  N.  Martin,  and  H.  G.  Whitlock. 

Albert  La wson,  W.  T.  McQnige,  and  34  others  

John  R.  Poor,  J.  Albert  Walker,  John  Walker,  and  7 

others. 

James  Whitall 

D.  S.  Harris,  professor  of  natural  sciences 


W.  F.  Sanders,  Col.  John  Gibbon,  Seventh  United  States 
Infantry,  and  24  others. 

M.  E.  Lee,  G.  A  Bagley,  and  26  others 

Charles  Rogers  and  F.  A.  Balch,  meteorological  commit- 
tee, Farmers'  Club  of  Hingham. 

G.  M.  Dinker.  T.  D.  Sullivan,  and  128  others 

John  P.  Wall,  M.  D : 


Lake  Charles.  La. 
Tallahassee.  Fla  . 
Franklin,  Idaho. . 
LfOnoir,  N.  C 


Johnsonville,  Tenn..  and  De- 

catnr,  Ala. 

Fort  Dodge,  Iowa 

Friendsville,  III 

Greencastle,   Ind.,    (Asbury 

University.) 

Block  IsUnd,  R.  I 


Danville,  Va 

Delaware  Breakwater 


Cape  Henlopcu 

Falton.  Ark 

Provincetown,  Mass 

Boiii^  Citv  and  Silver  City, 
Idaho.  VV'alla  Walla.  Wiiah., 
and  Baker  City,  Oreg. 

Car«uu  City,  Nebr 


MiMlison.  Wis.,  (University  of 
Wisconsin.) 

Paw  Paw.  Mich 

Carlisle.  Pa 

Fairbnry.  Nebr  ..., 

Saolt  St  Marie,  Mich 

Kelly  s  Island,  Ohio 

Three  Rivers,  Mich 

Moflat«Teun 


Hon.  Thomas  W.  Ferry,  United  States  Senate ;  N.  W. 
Kapler,  A.  H.  Potter,  and  187  others. 

William  Meyer,  assifltaut  postmaster 

Hon.  S.  B.  Couover,  United  States  Senate,  and  41  others. . . 

J.  Richardson 

Clinton  A.  Cilley,  late  brevet  lieutenant-colonel  and  act- 
ing assistant  quartermaster.  United  States  Army. 

J.  M.  Pettigrew,  prenident,  ana  J.  8.  Toof,  secretary,  of  the 
Memphis  Chamber  of  Commerce,  and  101  others. 

Frederick  Hess 

James  Pool 

Alexander  Martin,  president 

Hon.  O.  P.  Morton,  United  States  Senate;  Alexander  Mar- 
lin.  D.  D..  president  of  university. 

Nicolas  Ball 

Hun.  H.  B.  Anthony,  United  States  Senate ;  Hon.  A.E. 
Burnside,  United  States  Senate;  Hon.  R  T.  Eamea,  M. 
C. ;  Hon.  L.  W.  Ballon,  M  C. 

J.  R  Winston 

William  Brockie,  president  Philadelphia  Maritime  Ex- 
change ;  James  Welsh,  president  Philadelphia  Board  of 
Trade,  and  36  others. 

J.  E.  Jouett,  captain.  United  States  Navy 

do 

Jav  Guy  Lewis 

T.  N.  Stone,  M.  D. ;  John  W.  Davis,  and  12  others 

Hon.  T.  W.  Bennett,  Delegate  from  Idaho 


Hon.  J.  P.  Jones,  United  States  Senate :  Hon.  William 
Sharon.  United  St-atos  Senate ;  Hon.  William  Woodburn, 
M.  C. ;  the  governor  and  numerous  other  State  officials 
of  Nevada. 

Board  of  regents,  by  N.  B.  Van  Slyke,  chairman  execu- 
tive committee. 

E.  E.Rowland 

William  H.Cook 

WilL  W.  Watson,  civil  engineer 

Samuel  R  W.  Covell 

D.  K.  Kuntington,  deputy  collector  of  customs 

John  Anable 

John  Francis 


Date. 


Feb. 

Mar. 

Mar. 
Mar. 

Mar. 
Mar. 

Mar. 
Apr. 


17, 1875 

2,1875 

8,1875 
15, 1875 

25, 1875 
25,1875 

SI,  1875 
1,1875 


Apr.     1, 1875 


Apr. 
Apr. 

May 
May 


6.1875 
19, 1875 

3,1875 
6,1875 


May   16,1875 

June  12. 1875 
June  12, 1875 
July  23,1875 
July  28,1875 

Aug.  15,1875 

Nov.  4, 1875 
Nov.  6, 1875 
Nov.  18,1875 
Mar.  7, 1876 

Nov.  24,1875 
Deo.  18,1875 


Dec    13.1875 
Dec  15,1875 


Dec.  22,1875 

Dec  2-i.  1875 

Dec  28,1875 

Jan.  21,1876 

Feb.  9, 1876 


Mar.    6,1876 


Mar.  11,1876 

Apr.  3, 1876 
May     4, 1876 

May  20, 1876 
May  25,1876 
May  30,1876 
June  29, 1876 
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Paper  9. 

List  of  agricultural  societies  whichj  on  June  30, 1876,  had  appointed  permanent  committees  to 

confer  tritA  t\e  Chief  Signal-Officer  of  the  Army, 


Name  of  organization  and  State. 


Committee. 


Mnakinjram  Coonty  Af^rioaltaral  Society,  Ohio. .. 
LonisTiUe  and    Jefferson    County  Agricaltaral 

Society,  Kentucky. 
Sobu]^ler  County  Agricultural  and  Mechanical 

Society,  Miasouri. 
Highland  County  Agricultural  Society,  Ohio 

Arkannas  State  Agricultural  and  Mechanical  So- 
ciety, Arkansas. 

Bertie  County  Agricultural  Society,  North  Caro- 
lina. 


Geauga  County  Agricultural  Society,  Ohio. 


Otsego  County  Agricultural  Society,  New  York.. 


Crawford  County  Agricultural  Society,  Pennsyl- 
yania. 

Berrien  County  Agricultural  Society,  Michigan. . 


Tolland  County  Agricultural  Society,  Connecti- 
cut 

Burlington  County  Agricultural  Society,  New 
Jersey. 

Agricultural  and  Mechanical  Society  of  West  Al- 
abama, Alabama. 

Crawford  County  Agricultural  Society,  Ohio 


Saratoga  County  Agricultural  Society,  New  York 
Martin  County  Agricultural  Society,  Minnesota. . 
California  State  Board  of  Agriculture,  California.. 


Maoon  County  Fruit-growers'  Association,  Illinois 


Missouri  State  Board  of  Agriculture,  Missouri. 


Jackson  County  Agricultural  Society,  Ohio. 


Pike  County  Agricultural  Society,  Georgia 

Greene  County  Agricultural  Society,  New  York.. 
York  County  Agricultural  Societ3%  Pennsylvania 

Bay  District  Horticultural  Society  of  California, 

California. 
Maine  B<Mird  of  Agriculture,  Maine 


Tuscola  County  Agricultural  Society,  Michigan.. 

Central  Iowa  District  Agricultural  Association, 
Iowa. 

Soutb   Carolina   Agricultural    and    Mechanical 
Society,  South  Carolina. 

Connecticut  State  Board  of  Agriculture,  Connec- 
ticut 

Connecticut  State  Agricultural  Society,  Connec- 
ticut. 


K.  S.  Mershon 

L.  Young 

John  B.  Glaze 

J.  S. Bell 

J.W.Ellis 

Albert  Cohen 

S.J.  Wheeler 

J.  B.Cheney 

D.  E.  Taj'lor 

Dexter  Wetter 

George  H.  Ford 

Luther  Russell 

vT. X .  j^eese ..•••••...... 

H.  M  Hooker 

Elisha  Finney 

A.  P.Foster 

Col.  F.  K.  Man  tor 

Prof.  W.  H.  Armstrong 
James  B.  Fitzgerald  . . . . 

D.O.Woodruff 

William  Bort 

George  H.  Kingsbnry . . . 

J.  C.  Hammond,  jr 

G.  C.  Brown 

M.  S.  Pancoast 

Jos.  Lippincott 

W.  S.  Bird 

H.  Y.Webb ,... 

A.  T.  Lupcon 

G.Keller 

B.  R.  Keamley 

H.  M.  Scraggs 

Josiah  Kelfer,  president 

B  S.  Robinson 

H.  A.  Mnnger 

J.  N.Hoag 

C.  F.  Reed,  president. .. 

F.  M.  Logan 

Prof.  E.  A.  Gastroan.... 

Theo.  Hildebrand 

J.  B.  R.  Sherrick 

JohnH.  Tice 

Rev.  Charles  Peabody  . . 

Hon.  G.  W.  Kinney 

Davis  Mackley 

J.  E.  Ferree 

J.  Dungau 

J.  S.  Pope 

J.H.  MltcheU 

H.  Green 

G.  C.  Mott 

John  Evans 

G.A..Heckert 

W.S.Roland 

F.  A.Miller 

Prof.  H.  N.  Bolander . . . 

M.  C.  Femald 

Prof.  G.  L.  Goodale 

Prof.  C.E.  Hamlin 

C.  F.  Breckett 

Hon.  S.  F.  Perley 

Tuwnsend  North 

Dr.  William  Johnson . . . . 

P.  H.  Bristow 

W.  W.  Robinson 

D.V.Cole 

Dr.  F.  P.  Porcher 

T.  T.Robertson 

Col.  J.  P.  Thomas 

Prof.  W.  H.  Brewer 

W.  H.  Yoemans 

T.  S.  Gold 

Hon.  E.  H.  Hyde 

Hon.  T.  H.  Butler 

H.  S.  Collins 


Post-office  address. 


Zanesville,  Ohia 
Louisville,  Ky. 

Glen  wood.  Mo. 

Hillsborough,  Ohio. 

Do. 
Little  Rock,  Ark. 

Windsor,  N.  C. 

Do. 

Do. 
Burton,  Ohio. 

Do. 

Do. 
Cooperstown,  N.  Y. 

Do. 

Do. 
Conneautville,  Pa. 

Do. 

Do. 
Niles.  Mich. 

Do. 

Do. 
Rockville,  Conn. 

Do. 
Mount  Holly,  N.  J. 

Do. 

Do. 
Eutaw,  Ala. 

.  Do. 
Tuscaloosa,  Ala. 
Bucyrus,  Ohio. 

Do. 

Do. 

Do. 
Greenfield  Centre,  N.  Y. 
Fairmont,  Minn. 
Sacramento,  Cal. 

Do. 

Do. 
Decatur,  IlL 

Do. 

Do. 
Saint  Louis,  Mo. 

Do. 
Snow  Hill,  Ma 
Jackson  C.  H.,  Ohio. 

Do. 

Do. 
Zebulon,  Ga. 

Do. 

Do. 
Acra,N.Y. 
York,  Pa. 

Do. 

Do. 
San  Francisco,  CaL 

Do. 
Orono,  Me. 
Brunswick,  Me. 
Waterville,  Me. 
Brunswick,  Me. 
Napl^  Me. 
Yassar,  Mich. 

Do. 
Des  Moines,  Iowa. 

Do. 

Do, 
Charleston,  S.  C. 
Winnborough,  S.  C. 
Columbia,  S.(\ 
New  Haven,  Conn. 
Columbia,  Conn. 
West  Cornwall,  Conn. 
Stafford,  Conn. 
Norwalk,  Conn. 
Collinsville,  Conn. 
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List  of  agricultural  aocieiieSf  4"^, — Continaed. 


Name  of  organization  and  State. 


Tfxtt  Eaate  Hortioaltnral  Society,  Indiana 


YigoCoanty  Agricaltoral  Society,  Indiana. 


HiddlMex  County  Farmere'  Club,  New  Jersey. 
Fanners' Club,  Utah 


Indisns  State  Board  of  Agriculture,  Indiana 


Bbode  Island  Society  for  the  Enconragement  of 
Domestic  Industry,  Rhode  Island. 

Wasbington  County  Agricultural  Society,  New 
York. 

Farmers  and  Fruit-growers'  Association  of  Illi- 
nois. 

lews  State  Horticultural  Society,  Iowa 


AddiBon  County  Agricultural  Society,  Yermont  .. 

Orleans  County  Agricultural  Society,  Yermont . . . 

Bradley  County   Agricultural   and   Mechanical 
Society,  Tennessee. 

lows  State  Agricultural  Society,  Iowa 


Carroll  and  Choctaw  Counties  Agricultural  So- 
ciety, Mississippi. 

Belmont  Farmers'  Club,  Mississippi 


Brooms  County  Agricultural  Society,  New  York. 


Bnrsaa  County  Agricultural  Society,  Illinois 


Essex  County  Agricultural  Society,  Massachusetts 


Sokomo  Horticultural  Society,  Indiana 


Jo  Dariess,   Lafayette,  and   Stephenson   Union 

Agricultural  Society,  Illinois. 
Marshall  County  Agricultural  Society,  Iowa 

Coles  County  Agricultural  Society,  Illinois 

Bock  County  Agricultural  Society,  Wisconsin 

Waapaca  Agrlonltnral  and  Mechanical  Associa- 
tion, Wisconsin. 

Ingham  County  Agricultural  Society,  Michigan  . . 


Fillmore  and  Mower  Agricultural  Society,  Minne- 
sota. 


Committee. 


Post-office  address. 


H.D.Scott , 

J.  F.  Soule 

John  Weir 

Rev.  — .  Stimson 

Jos.  Gilbert 

H.  D.Scott 

J.  F.  Soule 

John  Weir 

Rev.  — .  Stimson — 

Jos.  Gilbert 

G.  H.  Lambert 

D.  Tyler 

Wm.  Fotheringham. 

J.  L.  Smith 

F.  C.  Johnson 

Thomas  Dowling  . .. 

J.  D.  G.  Nelson 

Dr.  J.  W.Sawyer... 
Dr.  W.  F.  Channing 

M.  Ingalsbe 

R.  W.Pratt 

Dr.  W.  West 

F.H.  Piper 

E.  W.  West 

J.  E.  Macomber 

Hon.  John  Scott  . . . . 

G.B.Brackett 

Prof,  W.H. Parker.. 
Prof.H.M.8eeley... 
ProfKBrainerd  ... 

D.M.CAmp 

T.  H.Hoskins 

Z.  E.Jameson 

T.  LCate 

J.  C.  Morg»n 

Dr  G.  A.  Long 

Peter  Melenav , 

S.  B.  Hewitt* 

J.M.Shaffer 

A.  M.  Rafter 

T.  J.  Biaokmore 

O.J.Moore 

A.M.  Rafter 

W.  W.  Dabney 

Jas.  Thompson 

E.G.  Crafts 

T.S.  Roberts 

A.  Stone 

P.  Yan  Vredenberg , 
George  W.  Stone — 

A.  Bryant,  Jr 

H.  LBaltwood 

C.P.Preston , 

William  Sutton,.... 

A.  W.  Dodge 

L.  J.  TempTin 

L.  W.  Leaoh 

C.S.Boggs 

A.  M.  Jones 

A.  T.Birohard 

J.  Turner 

S.  P.  Knisely 

Charles  Pinatel 

Dr.  J.  B.  Whiting... 

H.C.Mead 

W.Scott 

£.Cooledge 

George  W.Bristol... 

A.  M.  Chapin , 

William  Rayner  . . . . 
Dr.  A.  F.Whitman.. 

H.  S.Harfc 

W.L.  Kellogg 

B.  F.  Farmer , 

W.McNee 

E.  S.  Burostead 

G.W.  Farmer 

W.Allen    

D.  Rathbnn 


Terre  Haute,  Ind. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
New  Brunswick,  N.  J. 
Beaver  City,  Utah. 

Do. 

Do. 
New  Albany,  Ind. 
Terre  Haute   Ind. 
Fort  Wajjne,  Ind. 
Providence,  R.  L 

Do. 
South  Hartford,  N.  Y. 

Do. 
BeUeviUe,  III 

Do. 

Do. 
Ames,  Iowa. 
Nevada,  Iowa. 
Denmark,  Iowa. 
Middlebury,  Yt. 

Do. 

Do. 
Newport,  Yt. 

Da 
Irasburgh,  Yt. 
Cleveland,  Teun. 

Do. 

Da 
Cedar  Falls.  Iowa. 
Eagle  Grove,  Iowa. 
Fairfield,  Iowa. 
Winona,  Miss. 

Da 

Do. 

Da 

Da 

Do. 
Binghamton,  N.  Y. 

Do. 

Do. 

Do. 
Princeton,  HI. 

Do. 

Do. 
Danvers,  Mass. 
Salem,  Mass. 
Hamilton.  Mass. 
Kokomo,  Ind. 

Do. 

Do. 
Warren,  HI. 

Marshalltown,  Iowa. 

Do. 

Do. 
Charleston,  HI. 
Janesville,  Wis. 
Waupaca,  Wis. 

Do. 

Do. 
Mason,  Mich. 
Eden,  Mich. 
Mason,  Mich. 
Spring  Yalley,  Minn. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 
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List  of  agricultural  societies^  ^*o. — Continued. 


Name  of  organ  iz«tioo  and  State. 


Marion  County  Agricultural  Society,  Ohio 


Humphreys  County  Farmers*  Club,  Tennessee 


Luzerne  County  Agricultural  Society,  Pennsylva- 
nia. 


Atlanta  Union    Central    Agricultural    Society, 
lUinoU. 

Howard  County  Agricultural  Society,  Iowa 


Outagamie  County  Agricultural  Society,  Wiscon- 
sin. 


Lawrence  County  Agricultural   aud   Industrial 
Association,  Ohio. 


Miami  County  A  i^ricultnral  Society,  Ohio 

Michigan  State  Pomological  Society,  Michigan. . . 


Lamoille  County  Agricultural  Societj*,  Vermont. 


Sheboygan    County   Gorman    Agricultural   and 
Traaes  Association,  Wisconsin. 


Walworth  County  Agricultural  Society.Wisconsin 


Committee. 


Floyd  County  Agricultural  Society.  Iowa 

Edgar  County  Agricultural  Sociei}',  Illinois 


Perry  County  Agricultural  and  Mechanical  Asso- 
ciation, Indiana. 

Davis  County  Agricultural  Society,  Iowa 


Utah  County  Asxicnltural  and  Home  Manufactur- 
ing Society,  Utah  Territory. 

Ontario  County  Agricultural  Society,  New  York. 
Washington  County  Agricultural  and  Mechanical 
Association,  Yirginia. 

Otoe  County  Horticultural  Society,  Nebraska 

Lake  County  Agricultural  Society,  Ohio 

Page  County  Agricultural  Society,  Iowa 

King'<»  Creek  Valley  Farmers'  Club,  Ohio 

Cerro  Oordo  County  Agricultural  Society,  Iowa. . 


Northumberland    County   Ancultural     Society, 
Pennsylvania. 


H.M  Ault 

H.  A.  True 

J.  K.  Newcomer 

Rev.  A.  A.  Wilson 

T.U.Harris 

W.  H.  Hollinger , 

A.  R.  Lankford 

S.  Jenkins 

Rev.  Abel  Barker 

Dr.  J  M.Lewis 

Dr.  J.  B.  Crawford 

Dr.  C.  R  Gorman , 

Dr.  RttThroop 

Dr.RH.Tubbs 

C.  L  Downey 

W.P.Hunt 

Daniel  McFarland 

H.  D.Noble 

Stephen  Radford 

C.S.Thnrber 

W.  H.  P.  Bogan 

Edwin  Nye 

N.B.  Clark 

Luis  Perrot 

Dr.  G.  S.  B.  Hempstead 

Cyrus  Ellison 

Hiram  Campbell 

H.W.  Gillett 

Samuel  Burke 

W.W.Crane 

A.  T.  Lindermau 

C.L  Whitney 

E.  Bradfleld   

Greorge  Wilkins, 

H.  H.  Powers 

G.  L.  Waterman 

Ferd.  Stoesser 

Fred.  Muth 

Fred.  Ziraraerraan 

A.  Mahlendorf 

Thomas  Blackstock 

Peter  Golder 

David  Williams 

Charles  Buhre 

E.  C.  Chapin 

Walter  Booth 

B.  Holcorab 

D.  B.  Elliott 

I.  T.  Patterson 

LI.  Wheeler 

A.  Ackerman 

Howard  Willey 

William  J.  Hamilton. . . 

T.O.Walker 

A.  Rankin 

William  Hill 

Hon.  George  Bean 

C.D.Evans 

Daniel  Graves 

John  S.  Coe " 

Rev.  George  R  Barr 

J.L.  White    

Thomas  Cosby 

J.  W.  Pearman 

W.W.  Warden  ........ 

C.R.  Stone 

treorge  Blish 

C.  C.  Jennings 

S.H.Kriddlebaugh 

S.  W.  Peterson 

J.L.Barrett 

Thomas  Cowgill 

George  R  Miller 

F.G.Emsley 

Henry  Martin 

A.  W.Wilson 

C.W.  Tenny 

Dr.  E.  H.  Horner 

William  A.  Dean 

Thomas  Barr 


PostK>ffice  addreaa. 


Marion,  Ohio. 

Do. 

Do. 
Waverly,  Tenn. 

Do. 

Do. 
Johnsonville,  Tenn. 
Wyoming,  Pa. 

Da 

Do. 
Wilkesbarre,  Pa. 
PitUton,  Pa. 
Scran  ton.  Pa. 
Kingston,  Pa. 
Atlanta,  111. 

Do. 
McLean,  111. 
Cresco,  Iowa. 
Chester,  Iowa. 
Cresco,  Iowa. 
Appleton,  Wis. 
Freedom,  Wis. 
Ellington,  Wis. 
Greenville,  Wis. 
Hanging  Rock.  Ohio. 
Ironton,  Ohio. 

-Do. 
Quaker  Bottom,  Ohio. 
Arabia,  Ohio. 
Tippecanoe  City.  Ohio. 
Grand  Rapids,  Mich. 
Muskegon,  Mich. 
Ada,  Mich. 
Stowe,  Vt. 
Morrisville,  Vt. 
Hyde  Park.  Vt. 
Slieboygan,  Wis. 

Do. 

Do. 

Do. 

Do. 
Elk  Horn,  Wis. 
Darien,  Wis. 
Geileva,  Wis. 
Charles  City,  Iowa. 
Paris,  III. 

Do. 

Do. 
Rome.  Ind. 

Do. 

Do. 
Bloom  field,  Iowa. 

Do. 

Do. 
Belknap,  Iowa. 
Bloomfield,  Iowa. 
Prove,  Utah. 
Springville,  Utah. 
Provo,  Utah. 
Canandaigna,  N.  Y. 
Abingdon,  Va. 
'     Do. 

Do. 
Nebraska  City,  Nebr. 

Do. 
Painesville,  Ohio. 

Do. 

Do. 
Cladnda,  Iowa. 

Do. 

Do. 
Kennard,  Ohio. 
Mason  City,  Iowa. 

Do. 

Do. 
Owen's  Grove,  Iowa. 
Plymouth,  Iowa. 
Turbotvllle,  Pa. 

Do. 

Do. 
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LUi  of  agricultural  sodetiesj  <fc. — Continued. 


Name  of  orxanization  and  State. 


Committee. 


Po8t-ofEloe  address. 


Johnson  County  Agricultural  and  Mechanical  As- 
sociation, Kansas. 

Albany  County  Agricultural  and  Indnatrial  So- 
ciety, New  York. 

Pike  County  Agricultural  Society,  Mississippi  — 
"Warren  County  Agricultural  Society,  New  York . . 
Shenandoah  Valley  Agricultural  Society,  Virginia. 


Borne  Agricultural,  Horticultural,  and  Mechanical 

Fair  AHsocialion.  Greorgia. 
Oswego  County  Agricultural  Society,  New  York. . 


Weat  Virginia  Central  Agricultural  and  Mechan- 
ical Society,  West  Virginia. 


Allamakee  County  Agricultural  Society,  Iowa. 


Hall  County  Agricultunll  Society,  Georgia. 


Portage  County  Agricultural  Society,  Ohio. 


Chickasaw  County  Agricultural  Society,  Iowa.. 


Virginia  State  Agriculturail  Society,  Virginia 


Agricnttnral  and  Mechanical  Society  of  Alleghany 
County,  of  Maryland,  West  Virginia,  and  Penn- 
sylvania. 
Central  Farmers'  Club,  Delaware 


Madison  Count)'  Agricultural  Society,  Indiana. 


Convention  of  Pomologists,  Michigan. 


State  Pomological  and  Horticultural  Society  of 
Michigan. 

Champaign  County  Agricultural  Society,  Ohio 

Buchanan  Count}'  Agricultural  Society,  Iowa 


New  Hampshire  State'AgricuUural  Society,  New 
Hampshire. 

Repnblic  County  Agricultural  Society^,  Kansas. . . 
Doylestown  Farmers'  Club,  Pennsylvania 

Franklin  County  Agricultural  Society,  Maine 

Oxford  County  Agricultural  Society,  Maine 

Iowa  County  Agricultural  Society,  Iowa 


Epbrata  Agricultural  and  Scientific  Society,  Penn* 

sylvan  ia. 
Warsaw  Horticultural  Society,  Illinois 


John  M.  Giffen 

Olathe,  Kans. 
Do. 

Harry  McBride... 

J.  M.  Hadley 

Do. 

Hon.  George  H.  Tweddle 
J.  WInne 

Albany,N.Y. 
Bethleaem  Centre,  N.  Y. 
Albany,  N.  T. 
Magnolia,  Miss. 
Warrensburg,  N.  Y. 
Winchester.  Va. 

J.  H.  Farrell 

D.  M.  Pound 

Charles  W.  Osbom 

E.  Pendleton 

Dr.  William  J.  Best 

James  C.  Baker 

Bmcetown,  Va. 
Winchester.  Va. 

J.Jennings 

E.aBaker 

Will  wood,  Va. 
Winchester,  Va. 

Thomas  J.  Perry 

Thomas  W.Alexander.. 
H.L.  Davis 

Rome,  Ga. 

Do. 
Osweeo  City,  N.  Y. 

P.M.  Newton 

Sandy  Creek,  N.  Y. 
Union  Square,  N.  Y. 

H.Walker 

Thomas  H.Austin 

H.  Palmer 

New  Haven,  N.  Y. 
Parish.  N.  Y. 

Lee  Hammond 

Clarksburgh,  W.  Va, 
Do. 

R.  T.  Lownder 

Thomas  S.  Spates 

Dr.  W.  M.  Late 

Do. 
Bridgeport,  W.  Va. 

Henrv  Bassel 

Hon.  Charles  Paulk 

A.M.May 

Brown's  Creek,  W.  Va. 
Waukon,  Iowa. 
Do. 

D.  W.Reed 

Dr.  M.  P.  Stephenson 

E.M.Johnson 

Do. 
Gainesville,  Ga. 
Do. 

J.  E.  Redwine 

Do. 

H.Y.Beebe 

E.Wait 

Ravenna,  Ohio. 
Do. 

J.  Meharv 

Do. 

L.  J.  Toung 

Ionia,  Iowa. 

H.M.  Mixer 

New  Hampton,  Iowa. 

B.  Sherman 

Fredericksburgh,  Iowa. 

F.G.Ruffln 

Richmond,  Va. 

William  C.  Knight 

Dr.  William  T.Walker.. 

Charles  C.  Shriver 

J.  B.  H.  Campbell 

R.L.  Gross 

Do. 
Dover  Mines,  Va. 
Cumberland,  Md. 

Do. 

Do. 

M.  Hayes 

J.  H.  Bat'Cman 

C.  H.B.Day 

J.  R.  Holstun 

William  Crim 

James  Hazlitt 

M.  G.Walker 

N.  G.  Tomlinson  . . . 
Thomas  Beckworth 

H.S.Club 

S.B.  Peck 

C.L.  Whiting . 

W.  K.  Kedzie 


W.  A.  Humes 

L.  J.  Curtis 

Dr.  George  Worne 

Jed  Lake  

Hon.  Samuel  N.  Bell. . . . 
Hon.  Frederick  Smyth. 
Gen.  Nathaniel  Head. . . 

O.  A.  A.  Gardner 

T.W.Trego 

H.  T.  Darlington 

D.  E.  Brower 

D.  H.  Knowlton 

L.F  Gi-een 

P.P.  Tufts.. 

H.D.Smith 

A.  C.T.Smith 

J.Root,jr 

J.C.Clark 

A.  H.  Simpson 

W.H.Spera 


B.  Whitaker 

J.  M.  Hollowbush 
Charles  Hay 


Dover,  Del. 

Do. 

Do. 
Anderson,  Ind. 

Do. 

Do. 
Pendleton,  Ind. 
Alexandria,  Ind. 
Perkinaville,  Ind. 
Grand  Haven,  Mich. 
Muskegon,  Mich. 

Do. 
Lansing,  Mich. 

Urbaua,  Ohio. 
Independence,  Iowa. 

Do. 

Do. 
Manchester,  N.  H. 

Do. 
Hooksett,  N.  H. 
Bellville,  Kans. 
Doylestown,  Pa. 

Do. 

Do. 
Farmington,  Me. 
East  Wilton,  Me. 
Farmington,  Me. 
Norwav,  Me. 
South  ^aris.  Me. 
Marengo,  Iowa. 
Foote,  Iowa. 
Victor,  Iowa. 
Epbrata,  Pa. 

Warsaw,  111. 
Do. 
Do. 
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List  of  agricultural  sodetieSf  ^c. — Cod  tinned. 


Name  of  organUation  and  State. 


State  Grange  of  Patrons  of  Hnsbandry,  Sontn 
Carolina. 

Illinoia  State  Board  of  Agricoltnre,  Illinois 

• 

Fayette  Connty  Agricultural  Society,  Iowa 

Wabaunsee  Cojrnty  Central  Agncultural  and  Hor- 
ticultural Society,  Kansas. 

Farmers*  Club  of  Hingham,  Wisconsin 

Wibona  County  Agricultural  Society,  Minnesota. 
San  Diego  Society  of  Natural  History,  California. 
Farmers' Club,  Iowa 


Committee. 


J.B.  Moore 

D.W.Aiken . 

Beiviamin  AUston 

J.  Periam 

William  H.  Russell . . . . 

A.M.Garland 

Frank  McClintock .... 

M.  Thompson 

J.  Sedgwick 

A.  Schwarting 

Charles  Rogers 

John  DeLvser. 

Frederick  A.  Balch . . . . 

Edward  Ely 

Norman  Buck 

H.  C.  Jones 

G.  W.Bames , 

C.J.Fox 

O.N.Sanford 

rapt.  James  Daridson 
M.  M.  Moulton 


Po8t^)ffice  address. 


Wedgefield,  S.  C. 
Cokesbnry,  S.  C. 
Georgetown,  S.  C. 
Jefferson,  111. 
Springfield,  HL 

Do. 
West  Union,  Iowa. 
Eskridge,  Kans. 

Do. 

Do. 
Hingham,  Wis. 

Do. 

Do. 
Winona,  Minn. 

Do. 
RolUnfi^tone,  Minn. 
San  Diego,  Cal. 

Do. 

Do. 
Monticello,  Iowa. 

Do. 


Papkr  10. 

List  of  hoards  of  trade,  chambers  of  oommeroe,  and  other  organizations ^  apart  from  those 
directly  connected  toith  agriculture,  which  had,  on  June  30,  1876,  appointed  permanent  com- 
mittees to  cotter  with  thi  Chitf  Signal-Officer  of  the  Army, 


Name  of  organisation. 


Chamber  of  Commeree  of  New  York  City 


Board  of  Trade  of  Buffalo 


Board  of  Underwriters  of  New  York  City 


Board  of  Trade  of  Toledo. 


Board  of  Trade  of  Washington 


Board  of  Trade  of  Detroit 


Board  of  Trade  of  Chicago 


Board  of  Trade  of  Boston 


Chamber  of  Commerce  of  Milwaukee. 


Board  of  Trade  of  Nashville. 


Chamber  of  Commerce  of  Duluth. 
Board  of  Trade  of  Baltimore 


Board  of  Trade  of  New  London 


Ohio 


District  of  Columbia. 


Michigan 
Illinois  . . 


Massachusetts . 


Wisconsin 
Tennessee 

Minnesota 
Maryland . 


Connecticut. 


Committee. 


George  W.  Dow. 
M.  Maury. 
J.  D.  Jones. 

C.  G.  Curtis. 
A.  Richmond. 
G.  S.  Hazard. 
J.  H.  Vought. 
J.  D.  Jones. 

D.  D.  Smith. 
Elwood  Walter. 
A.  Ogden. 

W.  T.  Walker. 
M.  D.  Carrington. 
A.  W.  Colton. 
C.  A.  King. 
J.  W.  Thompson. 
A.  S.  Solomons. 
R.  M.  Hall. 
Theo.  HalL 
JamM  Flynn. 
A.  G.  HiSbard. 

C.  Randolph. 

D.  H.  Denton. 

E.  T.  Lawrence. 
Nathaniel  Spoouer. 
Tkomas  Gaffleld. 
John  Cummings. 
E.  H.  Sampson. 

E.  Howes. 
J.  L.  Hathaway. 
J.  B.  Merrill. 
L.  R.  Duraud. 
J.  Whitworth. 
R.  T,  Kirkratrick. 
Dr.  W.  W.  Berry. 
E.  D.  Hicks. 
M.  S.  CochrUL 
C.  M.  Cushman. 

A.  D.  Woolsey. 
H.  L.  Whitridge. 
R.  R.  Kirkland. 

B.  M.  Hodges,  jr. 
W.  H.  Brune. 

J.  H.  Pleasants. 
J.  T.  Skinner. 
G.  P.  Rogers. 
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List  of  hoards  of  trade,  chambers  of  commerce^  cf'c. — Continued. 


Name  of  organization. 


Board  of  Trade  of  San  Franoiaoo 
Board  of  Trade  of  Cleveland 


Chamber  of  Commerce  of  Charleston 


Board  of  Trade  of  Charleston 


Chamber  of  Commerce  of  Memphis. 


Board  of  Trade  of  Oswego. 


Board  of  Trade  of  Omaha. 


Committee  appointed  by  mayor  of  Rochester 


Board  of  Trade  of  Portland. 


Board  of  Trade  of  Philadelphia. 


Board  of  Trade  of  Mobile 


Chamber  of  Commerce  of  Wilmington . 


Board  of  Trade  of  Norfolk . 


Board  of  Trade  of  Indianapolis 


Chamber  of  Commerce  of  Saint  Paul 


Board  of  Trade  of  Barlington 


Ifercbants*  Exchange  of  Saint  Louis . 


Chamber  of  Commerce  of  Galveston. 


Board  of  Trade  of  Shreveport 


Chamber  of  Commerce  of  San  Diego. 
Philadelphia  County  Medical  Society 

Board  of  Trade  of  Davenport 


Board  of  Trade  of  Jacksonville . 
Board  of  Trade  of  La  Crosse  . . . 


Chamber  of  Commerce  of  Indianola 


State. 


California. 


Ohio 


Sonth  Carolina 


do 


Tennessee 


New  York 


Nebraska 


New  York 


Maine 


Pennsylvania 


Alabama 


North  Carolina 


Virginia 


Indiana. 


Minnesota 


Vermont. 


Missonri. 


Texas 


Louisiana. 


California. 


Pennsylvania . 


Iowa 


Florida... 
Wisconsin 


Texas 


Committee. 


R.  R.  Swain. 
J.  De  Freney. 
R.  G.  Soeatb. 
C.  A.  Low. 
R.  K.  Winslow. 
R.  T.  Lyon. 
J.  C.  Sage. 

E.  H.  Frost. 
W.  P.  Hall. 

F.  W.  Dawson. 

Hod.  G.  a.  Trenholm. 
Prof.  F.  S.  Holme. 
£.  Lafltte. 

B.  J.  Semmes. 
H.  H.  Higbee. 
Thomas  H.  Allen. 
J.  L.  McWhorter. 
A.  H.  Failing. 
W.  J.  Malcolm. 
A.  D.  Jones. 

G.  H.  Collins. 
M.  Stephens. 
Col.  J  Patrick. 

C.  C.  Honsel. 
George  Schofield. 
John  Siddons. 
Henry  S.  Hebard. 
C.  H.  Tarley, 

J.  S.  Bedlow. 
M.  N.  Rich. 
Henry  Winsor. 
Thomas  C.  Hand. 
Thomas  L.  Gillespie. 
Geortte  N.  Tatham. 
J.  P.  Wetherill. 
J.  M.  Thomson. 
J.  Y.  Thompson. 
Daniel  Jones. 
A.  H.  Van  Bokkelen. 
Greorge  Harries. 
W.  L.  De  Rossett. 
Dr.  S.  K.  Jackson. 
W.  A.  Graves. 
E.  C.  Lindsey. 

E.  T.  Cox. 
A.  H.  Pettit. 
N.  M.  Neeld. 
R.  O.  Sweeney. 
Rev.  John  Mattock. 
J.  F.  Williams. 

G.  G.  Benedict. 
Prof.  Peter  Collier. 
Prof.  McK.  Petty. 
George  H.  Morgan. 
R.  P.  Tansey. 
W.  H.  Scudder. 
J.  S.  Thrasher. 
W.  Richardson. 

C.  J.  For^hey. 
George  Williamson. 
R  D.  Sale. 
George  A.  Pike. 

£.  F.  Spence. 
T>ougla8S  Gnnn. 
T.  J.  Higgins. 
Benlamin  Lee. 
M.  0*Hara. 
J.  R.  WeUs. 
R.  Bums. 
L.  Tamball. 
James  M.  Dalzell. 
Edward  Russell 

F.  A.  Angell. 
A.  S.  Baldwin. 
William  W.  Jones 
James  I.  Lynds. 
S.  L.  Nevins. 

G.  Seeligson. 
W.  P.  Milby. 

D.  Sullivan. 
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List  of  hoards  of  trade,  chambers  of  commerce^  4"^, — Continued. 


Name  of  organization. 

State. 

Committee. 

Cotton  £xchanire  of  New  Orleans 

liOnifliana , . . » 

J.  J.  Noble. 

Chamber  of  Commerce  of  New  Haven 

Connecticut 

W.  Hall. 

J.  J.  Stewart. 

J.  T.  Piatt. 

Chamber  of  Commerce  of  Cairo  

Illinois 

Mayor  Lewis. 
£.  S.  Wheeler. 
W.  P.  Halliday. 

Board  of  Trade  of  Cincinnati 

Ohio 

Charles  M.  Howe. 
Peter  Cuhl. 
D.  B.  Pierson. 

Board  of  Trade  of  Dabuoae 

Iowa 

Dr.  Asa  Horr. 

Board  of  Trade  of  A.lbanv 

• 
New  Tork 

F.  Hinds. 
N.  C.  Ryder. 
William  H.  Hale. 

Board  of  Trade  of  LooiBviUe 

Kentucky 

E.  L.  Jndson. 
E.  P.  Bnrant. 
J.  L.  Smith. 

Chamber  of  (Jommerce  of  Savannah 

Georgia 

Dr.  B.  M.  Wible. 
R.  A.  Robinson. 
J.  A.  Carter. 
J.  V.  CowUng. 
Qen.  J.  B.  Johnston. 

Meteorological  Committee  of  Springfield 

Meteorological  Committee  of  Newport . .  ^ 

M44Wohi:i9ett4  -  -  ^  r  -  r 

Om^  J.  F.  Gilmer. 
Gen.  H.  C.  Wayne. 
£.  W.  Bond. 

Rhode  Island 

D.  B.  Wesson. 
J.  G.  Benton. 
W.  G.  Chamberlain. 
M.  C.  Stebbins. 
S.  C.  Bailey. 
S.  W.  Macv. 
Benjamin  Finch. 
Thomas  CogshalL 
P.  Clark. 

Paper  11. 

List  of  voluntary  observers  who  have  forwarded  monthly  reports  to  the  Chief  Signal-Officer 

during  the  year  ending  June  30|  1876. 


Name  of  observer. 


Albree,  George 

Anderson,  Rev.  John 

Aston,  Edward  J 

Arden,  Thomas  B 

Allan,  W.T 

Allison,  Dr.  John  A 

Abbott,  Dr.  E.  K 

Alison,  Dr.  H.  L 

Armstrong,  Rev.  G.  C 

Andrews,  Luman 

Ashby.M.  V 

Alden,  Thomas  E 

A  shhurst,  Dr.  F 

Allin,  Lucius  C 

Adriance,  C.  E 

Amos,  Franklin 

Atlanta  University 

Abington  College 

Alden,  George  J 

AgricalturaT College  Farm 

Agricultural  Department,  State  of 
Georgia. 

Beans,  Thomas  J 

Breed,  J.  B 

Bentl«y,E.T 

Barrows,  Storrs 

Beecber,  Charles 

Batemftn.J.  H 

Beal,  William 

Bnllard,R    

Barringer,  William 

Blanchard.O.  A 

Bell,  Joseph 

Bowman,  Peter 


Post-office  address. 


Pittsburgh,  Allegheny  County  .... 

ClarksviUe.  Red  River  County 

Asheville,  Buncombe  County 

Garrison's,  Putnam  County 

Goueseo,  Henry  County 

Statesville.  Iredell  County 

Salinas  City,  Monterey  County 

Minter  Station,  Dallas  County 

Fayette,  Jefferson  County 

Southinsrtnn,  Hartford  County 

Afton,  Union  County 

Rising  San,  Ohio  County 

Mount  Holly,  Burlington  County  .. 

Springfield,  Hampden  County 

Hector,  Schuyler  County 

Ringgold,  Morgan  County 

AtlaLta,  Fulton  County 

Abiagton,  Knox  County 

New  Smyrna,  Volusia  County 

New  Brunswick,  Middlesex  County 
Atlanta,  Fulton  County 

Moorestown,  Burlington  County... 

Embarrass,  Waupaoca  County 

Tioga,  Tioga  County 

South  Trenton,  Oneida  County 

Newport,  Wakulla  County 

Dover,  Kent  Coviut\ 

Murphy,  Cherokee  County 

Litchfteld,  Hillsdale  County 

BelleioutaiDe.  Logan  County 

Elroira,  Stark  County 

Frankliu,  Yen  an  go  County 

Savannah,  Ashland  County 


State. 


Pennsylvania. 

Texas. 

North  Carolina. 

New  York. 

Illinois. 

North  Carolina. 

California. 

Alabama. 

Mississippi. 

Connecticut. 

Iowa. 

Indiana. 

New  Jersey. 

Massachusetts. 

New  Fork. 

Ohio. 

Georgia. 

lUinois. 

Florida. 

New  Jersey. 

Georgia. 

New  Jersey. 

Wisconsin. 

Pennsylvania. 

New  York. 

Florida. 

Delaware. 

North  Carolina. 

Michigan. 

Ohio. 

Illinois. 

Pennsylvania. 

Ohio. 
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List  of  volmniary  ohaervera  who  have  forwarded  tnonthly  reports ^  ^c. — Continued. 


^ame  of  observer. 


BcBToer,  Prof.  Charles  6 

Beall,  Dr.  and  Mrs.  R.  L 

Brendell,  Frederick 

Barker,  Ebeoezer 

Bryant,  A.  F 

Benton,  £.  H 

Bartlett,E.B 

Bebit  College 

B*Uoa,N.E 

Blnhm,  P.  C 

BoiM,A.H 

Brovn,  Charles  N 

BlodKett,  Charles 

B«breo8,  Charles  M 

Bulloch.  Thomas 

Brown,  Henry  W 

Brieker.  Dr.  Joseph  W 

Blood.  Charles  F 

BskeP.D.  W.C 

Benedictine  Fathers 

BiYckeoridge.  Cabell 

ChUd,Dr.A.  L , 

Clark,  Dr.  J.  T.  and  Miss  £.  J 

Chandler,  Dr.  William  J 

Carlton,  A.  Y 

Catting.  Iliram  A 

CummlngB,  James 

Coonell,  Mrs.  Jane 

Cheney,  WiUiam 

Croaier,  Adam 

CoUin.John 

Crane,  George  W 

Carman,  James  8 

Cnller.J.L 

Cochrane,  Jojieph 

Cooke,  Dr.  William  H 

Curtisi.  W.  W 

Cooke,  E.R 

Coach,  E.D 

CoUin.Prof.  Alnnso 

ChiM,Dr.  D.  H 

Cartiaa,  GeorgeG 

Clark,  T.A 

Chappellsmith,  John 

Colby,  Alfred 

Chamberlin,  S.  N 

CUne,  Frederick  P 

Cutler  Ker.  B.  B 

Calboan.  P.  B 

Cornell  Univerrity 

CUft.  Henrv  A 

Colt,  Henry  H 

CastJeman,  A.  L , 

Claiborne.  Dr.  John  H 

Dawrson.  William 

DotOD,  Hooea 

Dann.  William 

Diokinson,  J.  P 

Doncao,  Rev.  A 

Davis,  Jacob 

Donning,  I.  S 

Davis,  A.  Rhea 

Emery,  Josiah 

Ellicott,  James  F 

Ems,  Eilwin 

Edinngton,  R.  P 

Engelstad,  R.  M 

Ferriss,  E.  J 

Fallon,  J 

Foster,  R.  W    

Fleming,  John 

FoUer,  A.  N 

Femald.  Prof  M.  C 

Falee.  Prof.  J.  C 

Franklin,  Dr.  W.  E 

Fortescae,  J 

Friend,  Charles  W 

Friel,  Joseph 

Foster.  Granville  F 

Gardiner.  R.  H 

Oilman,  R.  H 

Gillinghara,C 


Post-offioe  address. 


Veva;y,  Switzerland  County 

Lenoir,  Caldwell  County 

Peoria,  Peoria  County 

Saint  Mary's,  Camden  County 

Clear  Creek,  Saunders  County 

Le  Roy,  Dodge  County 

Vermillion,  Oswego  (jounty 

Beloit,  Rock  Connty 

Sandwich,  De  Kalb  Connty 

Smithvillu,  De  Kalb  County 

Hudson,  Lenawee  Connty 

Utioa,  Dane  County 

Howard,  Nemaha  County 

Emporium,  Cameron  County 

Coalville,  Summit  County 

Richmond,  Furnas  County 

Wooater,  Wayne  County 

Waltham,  Middlesex  County 

Austin,  Travis  County 

Saint  Meinrad,  Spencer  County 

Rockwood,  Roane  County 

Plattsmonth,  Cass  County 

Mount  Solon,  Augusta  County 

Sl>uth  Orange,  Essex  County 

Wet  Glace,  Camden  County 

Lnnenburgh,  Essex  Connty 

Tarentum,  Allegheny  County 

Houston,  Harris  County 

Minneapolis,  Hennepin  County 

Lacoola,  Harrison  County 

Sbelbnrne,  Coos  County 

Bethel.  Clermont  Connty 

Jacksonville,  Tompkins  County 

Quitman,  Brooks  County 

Havana,  Mason  County 

Carlisle.  Cumberland  County 

Rocky  Run.  Columbia  County 

Trenton,  Mercer  Connty 

ContoocMokville,  Merrimac  County  . 

Mount  Vernon,  Linn  County 

Louisville,  Clay  County 

Fallston,  Harford  Connty 

Weldon.  Halifax  Countv 

New  Harmony,  Posey  ( founty 

Amoskeag.  Merrimac  County 

Daytona,  Volusia  County 

Mesquite,  Dallas  County 

Wendell,  Franklin  County 

Austin,  Wilson  County 

Ithaca,  Tompkins  County 

Harbor  Grace  

Nora  Springs,  Floyd  County 

San  Jos6,  Santa  Clara  County 

Petersburgh.  Dinwiddie  County 

Spiceland,  Henry  County 

Woodstock,  Windsor  County 

Emerson,  Otoe  County. 

Guttenberg,  Clayton  Connty 

Mount  Sterling,  Brown  County 

Florida,  Berksuire  County 

Dennison,  Crawford  County 

Wabash,  Wabash  County 

Williamsport,  Lycoming  County 

Saint  In igoes.  Saint  Mary's  County. 

Ashland,  Ashland  County 

Stanley,  Johnson  Connty 

Mount  Carmel,  Kane  County 

Painesville,  Lake  County 

Lawrence,  E-  sex  County 

New  Orleans.  Orleans  County 

Readingi  on,  Somerset  County 

Hermosa,  La  Plata  Connty 

Orono,  Penobscot  County 

Danville,  Boyle  County 

La  Grange,  Fayette  Connty 

York  Factory 

Carson  City,  Ormsbv  County 

Cloverport,  Hancock  County 

Carbondale,  Jackson  County 

Gardiner.  Kennebec  County 

Milford.  Kent  Couuty 

Accotink,  Fairfax  County 


SUte. 


Indiana. 

North  Carolina. 

Illinois. 

Georgia. 

Nebraska. 

Wisconsin. 

New  York. 

Wisconsin. 

Illinois. 

Tennessee. 

Michigan. 

Wisconsin. 

Nebraska. 

Pennsylvania. 

Utah. 

Nebraska. 

Ohio. 

Massachusetts. 

Texas. 

Indiana. 

Tennessee. 

Nebraaka. 

Virj^inia. 

New  Jersey. 

Missouri. 

Vermont. 

Pennsylvania. 

Texas. 

Minnesota. 

Indiana. 

New  Hampshire. 

Ohio. 

New  York. 

Georgia. 

Hlinois. 

Pennsylvania. 

Wisconsin. 

New  Jersey. 

New  Hampshire. 

Iowa. 

Hlinois. 

Maryland. 

North  Carolina. 

Indiana. 

New  Hampshire. 

Florida. 

Texas. 

Massachusetts. 

Tennessee. 

New  York. 

Newfoundland. 

Iowa. 

California. 

Virginia. 

IndTuua. 

Vermont. 

Nebraska. 

Iowa. 

Illinois. 

Massachusetts. 

Iowa. 

Indiana. 

Pennsylvania. 

Maryland. 

Wisconsin. 

Kansas. 

Utah. 

Ohio. 

Massachusetts. 

Louisiana. 

New  Jersey. 

Colorado. 

Maine. 

Kentucky. 

Tennessee. 

Canada. 

Nevada. 

Kentucky. 

Illinois. 

Maine. 

Delaware. 

Virginia. 
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Name  of  observer. 


Post-office  address. 


Green,  H.  A 

Gedding,  Dr.  W.  H 

Gardner,  O.  A.  A 

Grathwohl,  John 

Glaaco.  J.  M 

Gorjzas,  Dr.  A.  C,  medical  inspect- 
or, United  SUtes  Naval  Hospital 

Goodlander,  Harry 

Gondram.  Jacob 

Green,  Dr.  J.  C 

Gleitsmann,  Dr.  W 

Grant,  John 

Hyde, G.  A.,  and  wife .... 

Howard,ji-.,T.T 

Hoskinson,  R.  M! 

Harper,  George  W 

Howard,  S.  A 

Hnrlin,  Rev.  William 

Hosford,  O 

Hammitt,  John  W 

Horn.  David  B 

Haworth,  John 

Higirin8,F.W 

Hyland,  William 

Howell  Robert 

Hunt,  George  M 

Haywood,  •John,  son,  and  daughter. 

Homiing,C 

Hoadley,  James  H 

Hardy,  Dr.  J.  F.  E 

Horn,  Dr.  H.  B.  and  Miss  Martha  . . 

Habbs,  Dr.  J.  A 

Hurley,  D.P 

Hopkins,  Dr.  H.  H 

Hills,  F.T 

Hering,  C.  J 

Haroonrt,  Jay 

Harrold,  Uriah  B 

Hinrichs,  Prof.  G 

Hardee,  Dr.  John 

Ingram,  Dr.  John 

Ingalsbe,  Granville 

Iowa  State  Agricultural  College . . 

Indiana  State  University 

James,  John  W 

Johnson,  Rev.  Samuel 

Jones,  A.8  

Johnston,  Prof.  John 

Jennison,  H.  L 

Jennings,  Dr.  S.  K 

Jones,  Ira  B 

Kron.F.J 

Eirkpatrick,  J.  A 

Keeler,  W.  F 

Eedsie.  RC 

Keese,G.P 

Kennedy,  Dr.  Thomas  G 

KohIer,'£dw 

Eentgen,  Charles 

Keene.E.M 

King,  Dr.  J.  S 

Keenan,  Mrs.  W.  £.  A 

Kancher,  William 

KedaIe.Prof.  W.K 

Lnps,  Misses  C.  and  J 

Lewis,  Miss  Blanche  L 

Lewis,  James 

Lee,  Fred.  S 

Lee,  E.  N.  and  George  W 

Letton,  J.  E 

Metcalf,  John  G 

Moore,  C.  R 

Monlton,  J.  P 

Mead.S.B 

Martin,  Horace 

MorriH,  Prof.  O.  W 

Morelle,  Rev.  Daniel 

McConnell,  E.  M 

Mueller,  Dr.R 

Marshall,  Gregory  ^ 

Marsden.  J.  H 

McCall,  Charles 


Atco,  Camden  County 

Aiken,  Aiken  County 

Center  Mound,  Repuolio  County 

Blooming  Grove,  Pike  County 

Gilmer.  Upshur  County 

Annapolis,  Anne  Arundel  County 

Loesburgh,  Kosciusko  County 

Hanover,  York  County 

West  Chester,  Chester  County 

Asheville,  Buncombe  County 

Frankford,  Piko  County 

Cleveland,  Cuyahoga  County 

Jersey  City,  Hudson  County 

Burlingame,  Osage  County 

Cincinnati,  Hamilton  County :... 

Greensborough,  Guilford  County 

Plaistow,  Rockingham  County 

Olivet.  Eaton  County 

College  Hill,  Hamilton  County 

Keswick  Station,  Albemarle  County... 

Hasleton,  Luzerne  County 

Detroit,  Wayne  County. 

Baxter  Springs,  Cherokee  County 

Nichols,  Tioga  County 

North  Argyie,Wash{ngton  County  ... 

W«*sterville.  Franklin  County 

Tiffin,  Seneca  County 

Santa  Cruz.  Santa  Cruz  County 

Asheville,  Buncombe  County 

Atchison,  Atchison  County 

Brownsville,  Fayette  County 

Troy,  Pike  County 

New  Market,  Frederick  County 

Manchester,  Rockingham  County 

Paramaribo.  Colony  of  Surinam 

Wappinger's  Falls,  Dutchess  County. . 

Americns,  Sumter  County '. . . 

Iowa  City,  Johnson  County 

Olive  Furnace,  Lawrence  County 

Yineland,  Cumberland  County 

South  Hartford,  Washington  County  . 

Ames,  Story  County 

Bloomington,  Monroe  County 

Marengo,  McHenry  County 

Rodman,  Jefferson  County 

Newbury  port,  Essex  County 

Middletown,  Middlesex  County 

Starkey,  Yates  County 

Purdy,  MoNairy  County 

Ncillsville,  Clark  County 

Albemarle,  Stanley  County 

Philadelphia,  Philadelphia  County  . .. . 

Mayport,  Duval  County 

Lansing,  Ingham  Connty 

Cooperstown,  Otsego  County 

Castaliau  Springs,  Sumner  County 

Egypt,  Lehigh  County 

Stapleton,  Richmond  Connty 

Salem,  Greenbrier  Connty  '. 

Decatur,  Macon  Connty 

Brookhaven,  Lincoln  County 

Oregon,  Holt  County 

Manhattan,  Riley  County 

Manitowoc,  Manitowoc  County 

MoMinnville,  Warren  County 

Kanab,  Kane  County 

Canton,  Saint  Lawrence  County 

Webster  City,  Hamilton  County 

Bethel,  Bath  County 

Mendon,  Worcester  County 

Bridgetown,  Northampton  County 

Sebago  Lake,  Cumberland  County 

Augusta,  Hancock  Connty 

Corning,  Holt  County. 

New  York,  New  York  County 

Wilmington,  New  Hanover  County  ... 

New  Castle,  Lawrence  County 

Carthagena,  Mercer  County 

Cresco.  Howard  Connty 

York  Sulphur  Springs,  Adams  County 
Cathlamet,  Wahkiakum  County 


SUte. 


Georgia. 

SoHth  Carolina. 

Kansas. 

Pennsylvania. 

Texas. 

Maryland. 

Indiana. 
Pennsylvania. 

Do. 
North  Carolina. 
Missouri. 
Ohio. 

New  Jersey. 
Kansas. 
Ohio. 

North  Carolina. 
New  Hampehire. 
Michigan. 
Ohio. 
Virginia. 
Pennsylvania. 
Michigan. 
Kansas. 
New  York. 

Do. 
Ohio. 

Do. 
California. 
North  Carolina. 
Kansas. 
Pennsylvania. 
Alabama. 
Maryland. 
New  Hampshire. 
South  America. 
New  York. 
Georgia. 
Iowa. 
Ohio. 

New  Jersey. 
New  York. 
Iowa. 
Indiana. 
Hlinois. 
New  York. 
Massachusetts. 
Connecticut. 
New  York. 
Tennessee. 
Wisconsin. 
North  Carolina. 
Pennsylvania. 
Florida. 
Michigan. 
New  York. 
Tfunessee. 
Pennsylvania. 
New  'i'ork. 
West  Virginia. 
Illinois. 
Mississippi. 
Missouri. 
Kansas. 
Wisconsin. 
Tennessee. 
Utah. 

New  York. 
Iowa. 
Kentucky. 
Massachusetts. 
Virginia. 
Maine. 
Illinois. 
Missouri. 
New  York. 
North  Carolina. 
Pennsylvania. 
Ohio. 
Iowa. 

Pennsylvania. 
Washington  Territory. 
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List  of  voluntary  observers  tcho  have  forwarded  monthly  reports j  fc. — Continned. 


Name  of  observer. 


MfCrea<1v.  Miwi  Lncy  A  — 

M;uheWH.J.  Mcli 

Mi><ire,  Xiil  han 

Mine«injf«'r,  .lamw*  M   

Mrrriw»'th«*r,  Uharlen  I.  ... 

Mnnn,  Arrh 

MrllvaiwH.  Cli.irlt.'fl  J 

Met'baii.  TliOfiiaH    

Maxvt^ll.  Samuel  A  

MeCutchau,  W.  T 

MnM.G.B    

McGill  Colleurt  

Merrilf.j:.,J.C    

MorritJ,  Kov.  Joh  n ^. . . 

Mnicittt.  John  M! 

Moant  S.iint  Mary's  College 

MonIt..n,  M.  M 

Morrinon,  J.  S 

Mnoiiy.  Hfurv 

McDoDongh  School 

M»ck»ll,jr..  B.  F    

MacGivjjur.  A  tesander  Q  .  - . 

Madlrm.W.  F 

Uaannic  Academy  Library 

N>wcniul».  G.  S 

X0II.A.B 

NeitlHOD,  E.S 

Neil  I,  Thomas , 

Na*»ii.  Rev.  Eliafl 

Niiou,  J.  Sharps 

Newbepin,  Dr.  J.  S 

Osbom,  Etiian     

Owsley,  Or.  J.  B 

Owena,  Dr.  J.  A 

Partrick.J.  M 

PhHpg.  Samuel  B , 

Paffer.A.  W 

Pirker.  J.  D , 

Peck,  OK>r jje  H 

Pearce.  Thomaa 

Phillips  Academy 

Peddie  loiititate 

Pool,  Jtimea 

Perry,  William  S 

Onarcerraan,  E.  A 

KicbarditOD,  O.  F 

Robertson,  Thomaa  D 

Kodroao.  Saranel 

Koos,  Charles 

Kobertaon,  K.  S 

Rijuze,  C  ..; 

Rockwell.  Charlotte , 

KolliiiA,  John  F 

Rf^mioiEton,  C.  V.  S 

Ring.  John  J 

Rotch,  William    

Ralston.E 

Rnhe,E  , 

Seltz,  Charlea 

Siewarr.  W.  M , 

Smith,  E.  Allen 

Shriver.E.T  

Smiih.  Dr.  William 

S:rinp.  L.  n  . 

•Smifu.  Dr.  C.  H 

SmiIh,  Prof.  W i Iliain 

Stern,  Jac^b  F 

Scott,  Thomas  G 

Sc»tr.  T.  M 

•  >Ui'li,  K.  o   .....     ............ 

Spooner.  Dr.  Stillnian 

Slrnker.  Elmina  P.  D 

S'uiih.  i:«v.  G.  X 

Slade,  Elisha 

S'.ioemaker.  J.  L 

Smith,  C.J   

^bnnlan.  J.  M , 

Si-ssirns.  L«*wls 

S'tmuldinsr.  John 

SattfT.  Pri.f.  Frank  II , 

Sairtcvaiit,  Fl.  T 

10  S 


Post-office  address. 


Fort  Madisnn,  Lee  County 

Hillshorou^^h.  Highland  County   

Gi-ampiiin   Hills,  Clearfield  County 

Missoula,  Missoula  County 

HoonslK)nnigh,  Badtord  County 

Harbor  Grace 

Kensico,  Westchester  County 

Germantown,  Philadelphia  Oonuty 

Lyndon,  Whiteside  (Jouiity    

Goshen  Bridge,  Rockbridge  County 

Belvidere,  Boone  County 

Montreal    

Farmiu^dale,  Queens  County 

Firesteel.  Ilavvson  County 

Atlanta,  Rice  County 

Ei)iniettrthur{(h,  FrHderick  County 

MontiofUo,  Jones  County 

Milledgevillo,  Lincoln  County 

Silverton.  S*u  Juan  County 

Ovrinjt's  Mills,  Baltimore  ('ounty 

Moorhead,  (^lay  County 

Lon^mont, Builder  County 

Ephrata,  Lancaster  County 

Milt4>n,  Sduta  Rosa  County 

West  borough,  Worcester  County 

New  Gerniantown.  Hunterdon  Couut3'  . . 

South  Fueblo.  Pueblo  County 

Venice.  Krie  (;ounty 

North  Billerica,  Middlesex  County 

Chambersburgli,  Franklin  County 

Anni«.  Union  County.   

Hennepin,  Putnam  County 

Jacksonsbnr^h.  Butler  Count j"^ 

Monticello,  Drew  County 

North  Vulney.  Oswego  County 

Norwich,  Windsor  County 

Mattoon,  Coles  County   

Mount  Desert.  Hancock  (^uiuty... 

El  Monte,  Los  Angeles  County 

Eola,  Polk  County 

Andover,  Es.nex  County 

Hl^htslown,  Mercer  County    

Fneudsville,  Wabash  County 

Hud-«on.  Columbia  County 

Flushing.  Queens  County 

Freehold,  Monmouth  County . 

Rmrkford.  Winnebago  (bounty 

New  Bedford,  Bri.-<tol  County 

New  Ulm,  Brown  County 

Fort  Wayne,  Allen  Connty 

New  Ului,  xVustin  Couut3v 

Colebrook.  Litcbfl^'ld  County 

Fort  George.  Duval  County 

Fall  Kiver.  Bnstol  Co'inty 

San  Bernardino,  San  Bernardino  County 

Fall  River,  Bristol  County 

Weston,  Lewis  County 

Wartburgh,  Morgan  County    

De  Soto.  Washingt<m  County 

Clarksville,  Montgomery  County 

Moriches,  Suffolk  County '. 

Cumberland,  Alleghany  County 

Caononsburgh,  Washington  County 

Grand  Rspids,  Kent  County 

Kenton,  Hardin  County 

Ciizenovia,  Madison  County 

Logan.  Harrison  County 

Forsyth,  Monroe  County 

Melissa,  Collin  County 

Amherst.  Tlnmpshire  County 

'  )neida.  Madison  County 

Snowville,  Pulaski  County 

Northport ,  Leelenaw  County 

Somerset.  B'istol  County 

Le  Roy,  CofTey  County 

Hudson,  Summit  County 

Hanipton.  Klizsbeth  City  County 

Norfolk.  Madison  County .. 

Wautoma,  Waushara  County 

Lawrenee.  Douglas  Connty 

Biscay  ue,  Dade  County 


State. 


Towa. 

Ohio. 

Pennsylvania. 

Montana  Territory. 

Virginia. 

Newfoundland. 

New  York. 

Pennsylvania. 

Illinois. 

Virginia. 

Illinois. 

('anada. 

New  York. 

.Montana  Territory. 

Kansas. 

Maryland. 

Iowa. 

Kentucky. 

('olorado. 

Maryland. 

Minnesota. 

Colorado. 

I  Vnn  sylvan  la. 

Florida. 

Massachusetts. 

New  Jersey. 

Colorado. 

Ohio. 

Massachusetts. 

pHnnsylrania. 

Illinois. 

Do. 
Ohio. 
Arkansas. 
New  York. 
Vermont. 
Illinois. 
Maine. 
California. 
O'egon. 
Massachusetts. 
New  Jersey.    / 
Illinois. 
New  York. 

Do 
New  Jersey. 
Illinois. 
Massachnsetta. 
Minnesota. 
Indiana. 
Texas. 
Connecticut 
Florida. 
Massachusetts^ 
California. 
Massachusetts. 
West  Virginia. 
Tennessee. 
Nebraska. 
Tennensee. 
New  York. 
Maryland. 
Pennaylvania. 
Michigan. 
Ohio. 

New  York. 
Iowa. 
Georgia. 
Texas. 

Massachusetta. 
New  York. 
Virginia. 
Michigan. 
Massa(!husettfl. 
Kansas. 
Ohio. 
Virginia. 
Nebraska. 
Wisconsin. 
Kansas. 
Florida. 


146 


REPORT   OF   THE    CHIEF   SIGNAL-OFFICER. 


List  of  voluntary  observers  who  have  forwarded  monthly  report,  <fc. — Coatitined. 


Name,  c>l' observer. 


Post-oillce  address. 


State. 


Smith,  Dr.  W 

Scribiier.  H.  V.J 

SAuford.  Slifliozi  P 

Smith,  B.  IJ    

Shriver,  Howard ' 

SiW,  Mrn.   A     ! 

School  of  Miiu'M  1 

Smith.  MrH.  M.  I> ! 

Sunl>orii,J.  F I 

Saiut  Juawreiire  UnivcTHity ' 

fi 

San  Dio(;o  Society  of  Natural  Ilis-  I  i 
tory.  "j  j 

Tayloe,  Ed   - . .  i 

Truman,  (Icorrjc^ | 

True,  Dr.  H.  A    

Talbot,  Briij  nnin    

Thorn n»on.  K«v.  I) j 

Tutwilt^r.  II.,  LL.D ' 

Tripp.  O.  H.aiid  ]..  S 

ThrallH.  G..,r;:.«  U i 

TowiihoihI,  1m  iiic     

Trowbridge.  David I 

Teele.Kov    A.  II | 

Turner.  Krurst 

Tremblev.  J.W I 

Tarleton  ( '.  W   i 

TofK-ka  Snenlific  InMtituto    I 

I'nican.  F ^ 

TTniverMity  of  Wisconsiu  i 

Vanhekle'.J.  M  ' 

Valonti.  A.  H    I 

Walter,  Dr.  JauncH i 

'Wftite,S.F     

Watkins.  Prof.  A.  B ' 

West,  Sil!««    I 

Warne.  I  )r.  f  Teor.:e , 

Wild,R«^v   K.  P  I 

"VVinchdl.  Professor  and  Mrs.  N.  H.\ 

"Walton..!.  P   i 

Whitebe«d.  W.  A • 

WooRter.  (;.  A ' 

Wadcy,n     I 

Wilmm,  Loin*!* I 

White,!.  H I 

Will»er.  Bonjiraiii  F j 

WilliamH.  Milod 1 

Wheaton.  M  ih.  DP 

AVhitine.  William  II   

Winjr,  Mis.s  Minerva  E ! 

WilllH.O.  R J. I 

Wvlie.  Willi.nm 

Whittlnsiton.Cimnville 

Williams  Colb-.^ 

Warner.  Dr.  C.  O    

Witter,  Dr.  K 

Whitney,^   E 

Woolmau,  II.  M 

Winnipiweoireo  Lsike  Cotton  and 
Woolen    Mannfu<'turin<;    Com-\ 
pany.  j 

Younp,  Georcre  K 

Yantis,  Prof.  V.  C 

United  States  Xaval  Hospital 

Do 

Do 

Do 

Do 


Spartanbnrph,  Spartanburjib  County 

Strafford.  Oian^e  County 

Macon,  Bibb  County     . .  .* 

KIlinwcMMl,  Barton  County 

Wytheville,  Wyt  lie  County 

Franklin,  Macon  Connty 

Golilcn,  JetTerson  County 

What^'om.  Whjitcom  County 

Tabor.  Fremont  County      

('auton.  Saint  Ijiwrence  (county 

Vieja-s,  San  Diejro  Connty 

Viejas.  (Pine  Valky,)  S^ii  Die;;o  County 

Oak  wood,  San  Die^io  County. 

San  Luis  liijy.  San  Diejfo  Countj* . .   

El  ('fljon,  San  Dicvro  Ci»nnty   

Comtirn,  Kiiij:  Gt'orge's  County 

Genoa,  Platte  Ctuiuty  

Marion.  Marion  County 

Council  Blntys,  Pottawattamie  County... 

Arkansas  City,  ( 'owley  County 

Green  Si) rin;r.  Hale  County 

Surry,  HauctH-k  County 

Wei  born,  Snwanneo  (bounty    

('aperviile,  Northami>ton  County 

Waterburjjb.  Ttuupkins  County 

Blue  Hill,  Xorftilk  County 

Point  Pleasant    

Oakland,  A lameila  Connty 

Worcester.  Won  est tT  County 

Topeka.  Sliawnee  County 

Port  Orford.  Cmrv  County 

Madison,  Datie  County 

I)ela>vare  City,  New  Ca-stlw  County 

W^«K)d8tock,  Howard  County 

Holton,  Jackson  Countv 

Traverse  Ciiy.  Grand  Traverse  County.. 

AdaniM,  Jetferson  County 

Cornish,  York  (bounty 

Inilepentlence.  Bucliauan  County 

Newport,  Orleans  County  

Minneapolis,  Hennepin  Countj' 

Aluscatine.  Muse^tine  (jouuty 

Newark.  Essex  ('otmty    

N*»rth  Haninnmd.  Saint  I^wreucoCJounly 

Rockford.  Fli»y«l  C<»unty 

Astoria,  Clat.sop  County 

Cincinnsiti,  Ilatoiltou  Connty 

West  Waterviile,  Keiinebec  C<muly 

ITrbana,  Champaign  County 

Inde]>endenee,  Buchanan  ('ounty 

Geneva  Lake.  Walworth  C<»unty 

We»t  Charlotte  Chittenden  Coiinty 

White  Plains.  WeatChest^T  County 

Mount  Fore.nt.  Ontario  (bounty 

Mount  Ida.  Mtuitjromery  Cou!ity 

Williainstown,  Berkahire  Connty 

Durham.  Washifi^iton  County...* 

Council  Blud'rt.  Pottawattamie  County... 

Creswell,  Marion  (younty    

Hot  Springs.  Garland  County 

Weirs  Landing.  Belknap  County 

Wolfbonui^rh,  Carroll  County 

Lake  Village,  Belknap  Countj' 

Bristol,  Grafton  County 

Ashland,  Giaft<m  County 

Penn  Yan.  Yates  County 

RoUa.  Phelna  County 

Mare  iHbinu 

Annapolis 

New  York 

Philadelphia 

Yokohama 


South  Carolina. 

Vermont. 

Cieori:i:». 

Kanna.s. 

Virginia. 

North  Carolina. 

(>olorado. 

Waahington  Territory. 

Iowa. 

Ne»i-  York. 

California. 

Do. 

Do. 

Do. 

Do. 
Virginia. 
Nebraska. 
Ohio. 
Iowa. 
Kaimas. 
Alabama. 
Maine. 
Flo»  ida. 
Viriiinia. 
New  York. 
M  as.H;ieh  nsetts. 
Louisiana. 
(California. 
.MaHsachusetta. 
KauKiis 
O  e;;ou. 
WiH<",on«in. 
Drlaware, 
Maryland. 
Kaunas. 
Michigan. 
New  York. 
Maine. 
l<»wa. 
Vermont. 
Minnesota. 
Iowa. 

New  TerHCy. 
New  York. 
Iowa. 
Oregon. 
Ohio. 
Maine. 
Ohio. 
Iowa. 
Wisconsin, 
Vermont. 
New  Hampshire. 
,Cana<1a. 
Arkansas. 
Massachusetts. 
Arkansas. 
Iowa. 
Kansas. 
Arkansas. 
New  Hampshire. 

Do. 

Do. 

Do. 

Do. 
New  York. 
Missouri. 
California. 
Maryland. 
New'  York. 
Pennsylyania. 
Japan. 
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Paper  12. 

Liit  of  military  postg  from  which  requJar  meteorological  reports  hare  been  received  monthly 
at  *he  Office  of  the  Chief  Signal-Officer  during  year  ending  June  30,  1876. 


Post 


Aagusta  Arsenal 

AWrcrombie,  Fort 

Adanjji.  Fort 

Anpi'l  hlatul 

Alcatraz  It^land 

A.  Lincoln.  F<»rt 

Apflcbe.Caiup    ■ 

BatDD  Ron;;e  Barracks 

Baker,  Camp 

Bavartl,  Fort 

Bradv.  Fort  

Baford,  Fort 

Brovn,  Fort 

Bt-nton,  Fort 

Biclwell,  Caiup , 

Bridjier.  Fort 

Boiiw.  Fort 

B«Decia  Barracks 

Brown,  Camp 

Bowie.  Camp 

Bli(».Fort 

Colville.  Fort 

Canby,  Fort 

Concho.  Fort 

('raig,  Fort 

Coliirabnn,  Fort 

Carlisle  Barracks 

Clark,  Fort 

Columbia   

DoujilaH,  Camp , 

Duncan,  Fort , 

F>lli»,  Fort 

Footi-.Fort 

FettermaD.  Fort 

Fred  Steele.  Fort 

Oaston.  Camp 

^^Tarlaud.  Fort.   

</rant.  Camp 

Griffin.  Fort 

llumbolat 


Hay8,Fort 

Haih'ck,  Camp 

Hamilton,  Fort 

Ilarnev.  Camp 

Hartai'iff.  Fort 

lodepemlHuce,  Camp 

Independence,  Fort 

Jacktion 

Johnston,  Fort 

Kiamath,  Fort 

I^med,  Fort 

Lowell.  Camp 

Lapwai,  Fort 

Leavenworth,  Fort. 

Laramie,  Fort 

Lyon.  Fort 

Lower  Brul6  Agency 

Moant  Vernon  Barracks.. 


State. 


Anguflta,  Ga. 
Dakota. 
Newport,  R.  I. 
California. 

Do. 
Dakota. 
Arizona. 
Baton  Rouge,  La. 
Montana. 
New  Mexico. 
Michigan. 
Dakota. 
Texas. 
Montana. 
California. 
Wyoming. 
Idaho. 
California. 
Wyoming.' 
Arizona. 
Texas. 
WashiogtoD  Ter. 

Do. 
Texas. 

New  Mexico. 
New  York. 
Carlisle,  Pa. 
Texas.  • 
South  Carolina. 
Uuh. 
Texas. 
Montana. 
Maryland. 
Wyoming. 

Do. 
California. 
Colorado. 
Arizona. 
Texas. 

Tennessee.      (Station 
abandoned  May  31, 
187C.) 
Kansas. 
Neva*Ia- 
New  York. 
Oregon. 
Nebraska. 
California. 
Massachusetts. 
Mi  sissippi. 
North  Carolina. 
Oregon. 
Kansas. 
Arizona. 
Idaho. 
Kansas. 
Wyoming. 
Colorado. 
Dakota. 
Alabama. 


McPhorsou  Barracks 

McPheison,  Fort 

Ma<!<»n.  Fort 

M<'Kavett,  Fort 

Mcl)«>well,  Camp 

Mcintosh,  Fort 

Mc  denry.  Fort 

Miinnie.  Fort 

Madison  Barracks 

Mojave.  Fort  

McDermitt,  Camp 

N  ia;iarM.  Fort 

O.itario,  Fort.   

( )<:lct  hurpe  Barracks 

I*» trier,  Fort.    

Pembina,  Fort 

Preble.  Fort 

Prewiilio  of  San  Francisco 

Pt.  San  Jos6    

Piatt  sbiirgh  Barracks 

Rock  Island  Arsenal 

Randall.  Fort    

Richardson,  Fort 

Rice,  Fort 

Riuley.  Fort 

Raltiuh   

Ringuold  Barracks 

Riley.  Fort     

.Zanders.  Fort 

SiiUiev  Barracks 

Sill.  F..rt    

Siielliug,  Fort 

Steven-.  Fort 

Shaw.  Fort 

Supply,  Camp 

Srambau>;h,  Camp :^... 

Sitka 

Sowanl,  Fort 

Sully.  Fort  

Stevenson,  Fort 

S»'lden,  Fort 

Thomas  Barracks 

Tort4Mi.  Fort 

Towiisend.  Fort 

Union,  Fort 

Verd»%  Csmp 

Wayne,  Fort 

Warren,  Fort 

Wallace,  Fort 

Winuaie,  Fort 

Wa«l« worth,  Fort 

Whipple,  Fort 

West  Point,  United  States 
Military  Aeademy. 

Wwdsworth,  Fort 

Wniet's  Point 

Wrangell,  Fi»rt 

Walla- Walla,  Fort 

Yuma,  Fort 


State. 


Atlanta,  Ga. 
Nebraska. 
New  Mexico. 
Texas. 
A  lizona. 
Texas. 

Baltimore,  Md. 
Virginia. 
New  York. 
Arizona. 
Nova<la. 
New  York. 

Do. 
Georgia. 
New  York. 
Dakota. 
Maiu«. 
California. 

Do. 
New  York. 
Illinois. 
Dakota. 
Texas. 
Dakota. 
Minnesota. 
North  Carolina. 
Texas. 
Kansas. 
Wyoming. 
Nebraska. 
Indian   Territory. 
Minnesota. 
Oregon. 
Montana. 
Indi.in  Territory. 
Wyoming. 
Alaska. 
Dakota. 

Do. 

Do. 
New  Mexico. 
Alabama. 
Dakota. 

Wanhington  Territory. 
New  Mexico. 
Arizona. 
Mirhigan. 
Masrtachusetts, 
Kansas. 
New  Mexico. 
Now  York. 
Arizona. 
New  York. 

Dako'a. 

New  York. 

A  la  ska. 

Washington  Territory. 

California. 


Paper  13. 

List  of  naval  vessels  from  which  meteorological  reports  hare  heen  recfiredat  Office  of  the  Chief 

Signal-Officer  during  year  ending  June  30,  1876. 


Ashaelot.  United  States  steamer , 

Hartford,  United  States  steamer 

Kearsarge,  United  States  steamer 

Monongahela,  Ui>ited  States  steamer  . 

Onward.  United  States  ship 

Shenandoah.  United  States  steamer 

Wasp,  Unitefl  States  steamer , 

Wachnsett,  United  States  steamer 

Saco,  United  States  steamer 


Third-rate . 
Second-rate 
Third-rate  . 
Second-rate 


Second-rate 
Fourth-rate 
Third-rate . 
...do 


Reports  received  to 
Keports  received  to 
Reports  received  to 

Do. 
Reports  received  to 
No  reports  received 
Reports  received  to 
None  received. 
Reports  received  to 


December  31,  1875. 
September  30,  1875. 
December  31,  1875. 

December  31,  1875. 

December  31, 1875. 

December  31, 1875. 
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Papkr  15. 


Monthly  and  annual  mean  iemperature-r-Juhj^  1875,  to  June,  187  G. 


Stations. 


Afhany.  K  Y  .. 
Alpena.  Mifh 
Atlantic  City,  N.  J 

Au£ii^td,Ga 

Baltinjure.  Md.... 

lUruf^at.  X.J 

BoDton.  Mon    

BUmarrlx,  Duk  . .. 

Bu^tnn,  Mhhm    

IJrrfkPiirid-j:*',  Miu 

RnlTtlo,  X.  V    

Bnrlinjrtoii,  Vt  ... 

Cairo,  III    

Cape  FlattcraH.  X.  ( 
Cape  Henry.  Vh  . . . 
Caw!  Lookout,  N'.  C 
Cape  Ma V.  N.J  .. 
Charleulou,  S.  C  . . 
Cluneone,  Wyo . . . 

Chicago,  III    ' 

ClDciunatL  Ohio. . 
nevelaod,  Ohio  . . 
Colorado    Snrines, 

Colo. 
Cor«icana,  Tex    . . 
Darenport,  luwa  . 

Dt'DTcr.  C<il«i 

IV'troit.  Mich   

D«td2e  City.  Kans 
Dnbnquc.  Inwa.  . , 

Dulntli.  Minu 

Ea«tport,Me 

Krie,  Pa 

E«canaba,  Micli  .. 

Evanston.  Ill      

Fort  Gibson.  Iml.  T 
Fort  SL  Mlcliaels, 

AlaMka 
Fort  Sully.  Dak  . . 
GaivHttoD,  T«*x 
Grand  Havpii.  Mich 
Indianapolit*.  Iiul. 
Indianola,  'IV  x  .  .. 
JackMonvillH.  Fla  . 

Keokuk,  Iowa 

Key  West.  Fla... 
Kiityhnwk,  X.C. 
Kno'xviile.  T«un.. 
I^CroMP,  U'lH    ... 
Lfaveovurth.Kan.s 

L«xinct/»n.Kv 

l^Joisville, Ky  ... 
^nt  Branch.  N.J 
Lyncliburn.  V'a.  .. 
Malone.N.  Y  .... 
Manhattan.  Kan«. 
Marquette.  Mich  . 
Memphis;,  Tenu  .. 
Milwauke**,  Wis  . 

Mobile,  Ala 

Montgoiwerv,  Ala  . 
Morjjantown.W.Va 
MooDtWaHhiugtou, 

N.  H. 
J»»kvillj»,  Tenn  . . . 
^ew  Havrn.  KU>nn . 
New  London.  Cnnu 
^••wOrlrtinR,  La... 
>>ewport,  k.  I 

•  One  obtM»rvation 
t  Mean  uC  '22  <iayii. 


luKiscd  on  Ma}*  ?0.  18 


fiO.7 
50.8 

49.8 
GD.  5 


t  Twpnty-fonr  oliwervntionn  miBt^ed  in  Sept.,  1875 
il  Station  cloned  it)  April.  IcTU. 
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Monthly  and  annual  mean  temperatHrej  ft;. — Continued. 


1875. 

« 

1876. 

• 
X 

c 
s 

SUtioDS. 

if. 

ac 

& 

C 
< 

o      September. 

• 

•§ 

o 

o      November. 

B 

it 

Q 

January. 

Febrnary. 

• 

.a 
(J 

a 

0 

• 

P. 

< 

o 

• 

08 

• 

G 

E 

s 
s 
e 

< 

o 

o 

o 

o           o 

o 

O 

o 

New  York.  N.Y... 

7-2.6 

74.0 

03.  8 

.52.7 

.38.9 

3.^l 

35.1  1  31.6 

35.0 

46.1 

58.4 

70.  8  1  51.  0 

JUorfolk.Va 

HI.  2 

76.  1 

68.7 

.>.  3 

49.0 

46.3 

47.7      45.0 

46.5 

55.3 

«»5.  7 

7.'*.  I  j  59.  8 

North  Platte,  N«ibr 

7v». .') 

71.7 

62.  5  1  53.  4 

31.5 

34.0 

23.  6  1  32.  4 

27.  9 

.50.  3 

59.  6 

67.9 

48.9 

Omaha,  Nebr    

74.4 

70.2 

62.9      49.6 

32.6 

33.  5  I  26.  8      30.  1 

1  29.3 

51.3 

6:j.  6 

18.  6 

49.4 

Oswego.  N.  Y  

ti7.4 

68.  ti 

:)8.  7      47.  9 

34.5 

31.0      32.0  1  26.4 

30.3 

41.8 

52.8 

68.  6     46. 7 

Peck's  Beach.  N.J. 

7i7 

71.8 

64.  0     .54.  3 

40.4 

;  36.  0  i  37.6     

1 



•••••                               !••«• 

Pejnbina,  Dak 

t)4.  9 

€4.3 

:^2.  7      37.  5 

11.1 

8.  I   i— 2.  6    —4.  5 

1     6. 5 

35.  4 

54.  6 

60.  5     .32.  4 

Phila<lelphia,  Pa.   . 

74.  t; 

72.4 

61.1      .')3.7 

39.7 

34.  7      37.  7  i  34  0 

37.4 

49.  1 

m.  9 

74.  2  1  52.  7 

Pike'8Peak/.olo-.. 

3.-..  7 

:i3.  9 

32.  1      25.  0 

10.8 

9.7 

2.1   1     4.5 

4.5 

14.9 

21.4 

31  0      19.  0 

PitUburph,  P.-i    .    . 

7-2. 1> 

69.  tt 

6.5.  5      bO.  2 

38.7 

38.  3      38.  4  '  36.  2 

36.  2 

48.8 

62.  3 

74.  1      5-2.  6 

Port  Huron,  Mich  . . 

()7.  "i 

66.  0 

5f^.  2      4.5.  2 

32.5 

I  31.  1  !  30.  3  1  '^6.  1 

27.  7 

40.  2 

.5.3.  1 

66.  0      45.  3 

Port  lam).  Me 

67.  b 

6H.4 

58.  0      48.  5 

3;i.  4 

27.  8  1  27.  4  j  25.  0 

33.  4 

42.  tt 

:r^.  6 

64.  9      45.  8 

Portlanil,  Orejr 

VI.  8 

67.7 

63.  8      58.  1 

44.6 

47.  8  '  38.  9  1  4.^.  2 

44.9 

50,4 

.5.'».  5 

6.5.  1      54.  5 

Punta  RasMa.  Fla.. 

M.  1 

79.6 

80.  I  1  75.  4 

73.9 

1  67.0  j  67.5      69.2 

68.4 

73.  0 

76.9 

80  8      74.  4 

Rocheeter.  N.  Y  . . . 

m.  4 

67.9 

57.9 

46.4 

31.8 

31.0  '  31.4      26.5 

29.  6 

42.0 

.55.  5 

7  ».  0     46.  8 

Salt  Lake  Citv.Ul all 

74.7 

76.2 

68.8 

59.  3 

41.9 

3.5.  5  I 

30.4      3.5.5 

37  9 

50.3 

'At.  9 

69,9 

\5.3. 1 

Sandv  Hook.  N.J  .. 

73.0 

71.7 

64.0 

.53.  4 

40.9 

34.3 

36.4  1  33.3 

.36,  7 

46.  H 

.5*^.  7 

71.7 

52.6 

San  l)ieuo.  Cal 

ilf.  3 

71.3 

67.6 

67.  3 

(50.  2 

56.  6 

51.  2  ,  55.  3 

54.  8 

59.  3 

61,5  1 

ii.5.4 

61.6 

San  FranciHco.  Cal. 

r.7. 7 

r)7.  9 

58.  0 

60.7 

57.3 

51.5  I  48.9  i  .52.7 

52  9 

5J.  9 

.56.3  1 

60.  9 

.5.5.  8 

Santa  F6,N.  Mtx.. 

C>5.  2 

66.  5 

58.  7      5:i.  5 

38.7 

32.6  1  29.0  1  32.8 

36.  5 

.50.  2 

.55.9  1 

66.0 

48.8 

Savannah,  Ga 

P4.7 

78.4 

74.7 

63.5 

60.9 

56.0  ,  .56.8  1  56.5 

58.  7 

6ii.  7 

M.O  1 

8l».  6 

67.6 

Shreveport,  I*a 

K\l 

78.9 

73.  4  t  62.  7 

.V.  1 

5.5.4  1  53.6      5.5.3 

54.  3 

67.5 

72.8 

78.8 

tw.  ;i 

Saint  I>oui»,  Mo  ... 

7tt.'2 

73.1 

67.  2  i  .54.  7 

41.7 

43.7  1  41.4      40.9 

39.  9 

.57.3 

67.2 

72.  9 

56.5 

Saint  Mark'M,  Fla.. 

^I.3 

77.2 

75.2      6a  7 

62.  6 

56.  2      55.  9      56.  7 

.5«).  9 

65.  6 

71.  6 

79.7 

67.0 

Saint  Paul.  Minn  . . 

73.  H 

6(1  6 

57.  2 

42.8 

25.  2 

25.  5      16.  6 

17.4 

24.  3 

43.9 

59.2  ' 

6«i  3 

4.1. 2 

Saint  Paul's  Island. 

47.0 

47.9 

46.0 

41.7 

34.9 

26.  2     31.  4 

16.5 

2.i.  0      26.2 

32.7  ; 

38.7 

34  2 

Alaska. 

1 

f 

Smiihville,  N.  C  ... 

56.  5 

51.8  1  51.7 

51.  3 

.5.3.4      61.3 

69.0 

78.4 

Sprinjifield,  Ma.«a    . 

71.1 

70.7 

59.  8 

50.8 

35.9 

30.  9     .32  6 

2!».  3 

33  8      45.  7 

58.7 

72.6 

49.3 

S<|nan  Be^ch.  N.  J 
Tljatcher'a   Island. 

71.4 

70.9 

63.0 

49.9 

39.3 

34.8  1  3ii.  5 
30. 4 

1 

27.9 

32.6  i  41.7 

1 

.50.0 

62.7 

Mass. 

1 

Toledo.  Ohio 

72.8 

68.  2 

63.1 

19.0  1 

3C.  6 

36.  9      37.  2 

32.5 

32.9  1  47.2 

60.3 

71.2 

50.6 

Tybetj  Island.  Ga... 

hi.  I» 

77.9 

73.4 

63.2 

60.  2 

53.  0  1  54.  9 

.54.  8 

:  9.  5  1  Hi.  8 

71.3 

78.3 

66.1 

Vicksbur^,  Mim  .. 

KJ.  5 

•:8  3 

73.4 

61.9 

59.  7 

.5«i.  rt  '  56.  I 

;..5.  4 

54.  2  i  r.6.  0 

72.8  1 

79.  4      \i6.  5 

Virginia  City.  Mont 

tVX  H 

ro.  8 

55.  9 

47.7 

25.9 

30.5      17.1      2H.  1 

24.7  137.  9 

46.4  1 

57.  1      41  3 

WasbinKton,  D.  C  . 

-<5.J) 

72  0 

64.9 

.54.  1 

41.4 

37.  I      40.  7      37.  2 

39.3  '  51.4 

63.3  ^ 

7.5.  9      54.  5 

"VVilminsfton,  N  C  . . 

Hl.'J 

76.6 

71.5 

J»n.  0 

.55.  5 

51.8     51.9     51.1 

52.  6 

(iO.  8 

67.  5  ' 

7(i.  6      63.  1 

Wood's  Holt*.  Mass 

(8.9 

69  4 

61.7 

52.  9 

39.5 

:W.  4      33.6      31.3 

34.7 

43.  6 

52.  2  1 

(i.\  2      48.  9 

Wvthevillo.  Va....  • 

71.  i>      «,G.  1 

.58.9 

47.4 

43.0 

40.  3      40. 4 
27.3      18.  § 

3.-^.  8 

40.1 

49.7 

W).  6 

67.  5      51.  9 

Yankton,  Dak 

71.8  1  r.8.3 

60.6 

47.2 

25.  9 

1 

20.8 

20.4 

46.7 

61.6 

65.7  1  44.6 

*  Nine  observations  missed  in  March,  187 G. 


Paper  16. 
Monthlif  and  annual  nmounfs  nf  rain-fall^  in  inches,  from  July,  1H7.^,  to  June,  1h76,  inclusive. 


Stationa 


Albany,  N.  Y 

Alpena,  Mich   

Atlantic  City,  N.  J.. 

Auf^nsta,  Ga  

Baltimore,  Md 

Baruopat,  N.  J 

Benton,  Mont 

Bismarck.  Dak 

Boston,  MsHS 

Brt'Ckenridi'O,  Minn 

Buffalo.  N.Y 

Biirlioeton,  Vt 

•Cairo.  Ill I 

<;apeHattera3,N.C.! 


2.46 
2.38 
1.30 
2.  35 

4.78 
.5.  97 


2.  «.'4 
I.  .53 

3.  '.Ki 
0  70 
3.  42 
2.73 
9.  .'•M 
.5.  15 


OB 


6.  .55 
.5,  34 

4.78 
.5.  14 


8. 
4. 
1. 


67 
18 
19 
8!) 
3.  5(» 
3.31 
3.  45 

2.  H4 

3.  32 
3.29 


1875. 


2.63 
8.  43 
2.45 
3  12 
3,62 
3,  99 
0.  13 
1.85 

3.  12 
1.80 
4.09 

4.  56 
0.  16 
5.46 


u 

Zf 

^ 

• 

c 

&< 

& 

^ 

** 

.^ 

.■* 

«i> 

c; 

w 

C/3 

O 

5.97 
6.  55 
2.17 
1.06 
1.44 
I.ti7 
0.71 

2.  37 
4.  !>9 
0.37 

3.  (14 
3.54 
1.76 
7.94 


S 

> 

O 


29 
34 
19 
30 

^6 


5  40 

0.  85 


31 
47 


0.  24 
2.  0!) 
1..34 
7.  96 
5.37 


1876. 


p 

ary. 

• 

1- 

• 

J3 

• 

1.11 

P 
a 

•-3 

1..57 

4.28 

a. 
< 

4.09 

3.  51 

2  87 

3.  5.3 

2.61 

2.98 

1.62 

4.28 

1.05 

a  .53 

4  7H 

1.H6 

3.  55 

1.20 

2.  9f* 

2.  m 

4.72 

3.  14 

1.67 

2.  96 

6.  37 

1.90 

4.63 

I..55 

4.04 

9.  18 

3.  (16 

0.  43 

0.71 

0.28 

l,.53 

1.  25 

0.39 

0.78 

I..50 

3.  .30 

2.77 

0,  75 

1  87 

4.54 

7.19 

3.61 

0,  22 

0.  10 

0.  19 

1.63 

I.H7 

2.  99 

3.  49 

5.  16 

4.09 

3,  2H 

0.75 

1.60 

I  31 

3.  11 

2.  38 

3.21 

1.5.05 

2.  34 

9.84 

2.  ♦)7 

4.70 

1.19 

4.47 

4.29 

4.07 

• 
3 

2.96 

t)  56 

3.(h2 

1.97 

4.  94 

3.  79 

11.06 

,5.  74 
2.70 
1.87 
1.  45 
2.30 
.5.  84 
2.67 


o 


4.40 
a  47 

1.78 
7.  96 
4.09 
•2.42 
I.  45 
1.34 
1,72 
0.^5 
1.24 
2.91 
().  ()2 
4.37 


9C 


o 

a 

*« 

3 

a 
a 


41.82 

48.68 
.36.09 
40,31 

4M.44 

49.  as 

21.  K\ 
25.  69 
la  39 
I  a  15 
37.  79 
29.  37 
68.  (V5 
.52.97 
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Monthly  and  annual  amounts  of  rain-fall,  in  inches,  «fc. — ContiDued. 


1875. 


StalioDfl. 


ac 
S 


1.(5 
4  47 

7.  Ir^ 
9.  {\.\ 
I.G7 

r.  07 
:<.  (!.'• 

4.  M 


Tape  Henry.  Va  . . 
(.'^pe  Umkout.  N.  C 
Cajie  May.  N.  J .  ... 
Cbarlt'^tull.  .SI'  — 
Chfvetim*.  Wyo  .. . 

Cbifago.  Ill     

Ciuciniiati.  Ohio. . . 
Cleveliiud,  OUio  . . . 
Colorado    Spriii<;H, 

0»l<> 

Oirsicar  a.  Tex 

Dari-Dpdrt,  luwa  . . 

Denver.  C«»lo 

iMivit.  Mich   

iMtlj:^  City,  Kaii8. . 
Ihibuqiif.  Inwa.  ... 

Diiluili.  Minii i  0.  4? 

Easipiiri,  Me !  »».  ill 

Ene.Pa 2.41 

l>caiiiiha.  Mich \  1.91 

EvacMoii.  Ill  ...    .     ' 

FoiKJii.xin.  Irul.  T  10.93 
FurtSainl  Mich.ifjV, 

AlflHkn I 

F«rt  Sully.  l»ak i  0.  .".I 

Galvcsfoii.  'IVx  - .  Ill 
Grand  Hnven.  Muh.'  2.  ."Ki 
IiidianaiNiliH,  Imi  . 

Iiidiaiiola.  Tex 

JackHrtfirille,  Fla  . . 

Kt-okiik.  I«»w,'i 

Kf  V  We»t.  Kl:4  . . . 
Kiltyliawk.  N.  C... 
KnoxviJle,  Tenn... 
La Cro^«JM•,  Win  ... 
Leav»>uw»>rth.K«nK 

Lfxiii;:titii.  K> _. 

I»uisviilr,  Kv Ki.  -ro 

I>u- Hraiuh'  X.  J..    7.  19 

Lvnihhiiri:.  Va 1.  90 

Malone.N.  V     ..... 

M^nha'taii.  K.inR 

WHrijiit-if**.  Miili  . .. 

3l»'tDpliiM,T»'iin   

IWilwaukee,  \Vi8 

Mobile,  Ala 

MoDtgomery,  \  la . . . 
ilorgantowii.W.Va 
Moaiit  ^Va^hiIli;tun, 

N.H 

Nashville,  Ten  II     .. 
^ewHavtii.  Conn.. 
^<•w  Lnurl(»n,  Conn 

^'twOrlean».  La 

KewiKirt.  R  I   

>'ew  York.N.  Y.... 

Norfolk.  Va 

>'onh  Plattp,  Kebi 


4.74     9.61 


10.16 
1.91 
2.  1-2 
3.29 
3.17 
3.e<l 


3.18 


2.70 
3.  5H 


1.34 
4.  39 
0.  <;5 
5.42 


O 


o 

^ 


> 

o 

55 


1876. 


c: 
o 


5 

a 
es 


^         - 


3.  55     5.  46  ,  3.  59  I  I.  61 


2. 
IJ. 
1. 
1. 


39 

H4 

7;{ 
97 


2.23 
1.61 
4.05 
2.1-9 


:i  73  I  6.  04 
3.  -i-^ 
.'■>.  71 


2. 
I. 


Ot'> 
07 


f).  19 
29 


I  : 


2. 
1. 
7. 
3. 
5. 
3. 


10 
32 
II 
77 
21 
40 


12.06 


4.  27 


5.01 

4.01 

M.34 


1  .  12 
2.  34 
0.  14 

12  70 
2.  15 
9.  'IM 
7.1:4 
1.77 
H   i^2 

11.24 


i  3.26 
6.  15 
'  2.  .39 
I  3.  tJ6 
I  2.03 

10.  19 
3.  f-3 

,  9.  20 
!l2.  08 
5.  60 
I  5.  73 
3.73 
0.62 
2.  19 

1 1.  93 
5.  79 


I  0.89 

18.41 

3.29 

;  1.34 

10.65 
I  4.  50 
I  4.62 

10.67 
I  5.  56 
I  4.14 
j  5.  45 
j  1.97 
1.72 
I  1.05 
!  4.  ('5 
i  2.  .57 
I  6.  2  . 


2.03 
•3.90 
0.60 
4  .36 
3.  05 
3.79 

0.13 
0.  22 
1.63 
0.22 
3.  35 
0.06 
2.71 
2  60 
7.50 
5.04 
5.  28 
3.30 
1.19 


4.  75  3.  39 

3.  31  1.  !h2 

0.  -4  0.  (>  i 

0.  74  I  2.  62 


4.62 


1.14  2.78 

0.  63  :  2.  43 

0.02  I  0  0«i 

3.22  I  3.  !iO 


6.98 


c 
O 

o 
s 

5 


4.  12 


Si 

a 
s 


7.31  3.10 

2.  54  4.  93 

0.54  1  0.23 

4.04  2.07 


4  35      3.    5     9.  49  ,  2.  J.2      .5.  07  '  3.  26 


3.  3J     2.  89  I  3.  72     4.  lu 


1.  19 
3.96 
0.  57 
1.28 
1.72 

0.  «0 
0.4s 

1.  68 
3.9.J 
a  95 

2.  52 
0.  4(i 
•2.26 


I 


0. 7(; 
4.34 
3.  IS 
4.00 
0  99 

7.89 

7.40 
8.  12 
4.  42 

6.  3t5 

6.  ..7 


5.23 
4.72 
2.  12 


Omaha,  Nebr IC.  01 

J>«wego.  X.  Y !  3.43 

i'eck'aB«>a(h.N.J..  1.32 

JVnibin«,  Dak '  I.  H 

Philadelphia.  Pa  ...  3.  G3 

Pike  «  Peak.  Colo...  8.13 

PitfMbnrgh,  Pa '  5  27 

Port  Huron,  Mich  ..j  2.14 

PortUnd.Me 1.81 

Portland.  Or ejr 0.02 

PuntaHflHsa.  Fla...  I  5.33 

Rochester,  N.  Y  ...  2.  12 


7.69 
2.39 
2.-52 
7.07 
2.  14 
5.  58 

I  7.95 

5.  .5<; 

I  3.  .V) 

H.  til 

5.  26 

10.42 

10.37 

,  0.66 

I  7.77 

2.46 

1  5.85 

I  2.62 

I  6.  42 

I  3.  .V2 

2.  19 

I  2.79 

2.70 

0.  .53 

12.  49 

5.08 


6.46 
2.94 
4.31 
8.52 


0.38 
1.79 
ti.  17 
2.67 
2.26 
4.  49 
2.71 
2.  95 
7.  55 
2.(^1 
2.77 

0.  72 

2.  37 

1.  92 
3.40 
1.  15 

3.  19 


0.20 
5.61 
1.44 
:!.  04 
2.42 

2.  IH 

0.  59 

1.  13 
8.  til 

4.  25 
0.  fJO 
0.  39 

5.  r7 
(i.  14 
7.27 

3.  83 
3.  10 


0.29 
t).  2-< 
3.  Ort 

0.  59 
3.  20 
0.09 
2.71 

1.  10 
l.ll 
3.91 
1.  f^8 
2.64 
2.41 


0.  15 
9.75 
2.79 
4.01 
ti.  9»i 
3.  42 
3.  93 
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.3.  46 
7.21 
3.  43 
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4 
3. 
4. 
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5. 

111. 
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10 

34 
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11 
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1. 

40 

o_ 

55 

4. 

23 

3. 

45 

0. 

92 

2.  53 

3.  20 
2.  5t) 
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3.49 
0.71 
6.  99 
2.87 


4.62 

2.  3H 
2.f-7 
2.32 

1.(58 
3.57 

6  .30 

1.  25 

3.  IM 
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2.  09 
4.  35 

3.  13 
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1.16 
3.04 
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6.73 
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4.18 

2.67 
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4.  16 
6.79 
6.64 
4.  43 
3.64 
0.52 
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.5.  40 
1..54 
2.  VG 

1.  10 
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1.00 
2.  14 
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3.11 
3.01 

6.  04 
.3.  99 

3.84 
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1.  39 
1.47 

5.  15 
1.  23 
2.7f^ 
3.  14 

0.  09 
1.00 
1.62 
4.87 

0. 5ri 
3. 37 
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3.79 
3.04 
1.62 
13.41 

1.  26 
2.91 
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3.  46 
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2.00 
0  l»0 
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2.  84 
3.08 
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't.  34 
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5.94 
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2.  16 
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4.24 
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i«in«:  twenty. fonr  ob.servatious  luiHsoil  in  SepltMntcr.  1875. 
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Monthly  and  annual  amounts  of  rain-fallf  in  incheSf  tf-c. — Continaed. 


1875. 

a 

Stations. 

• 

X 

a 

B 

o 

ber. 

'uiber. 

>• 

a 

> 

o 

1 

»-j 

< 

'J6 

o 

^4 

C 

Salt  Lake Citv.  Utah 

I.  01 

0.  2.') 

1.22 

1.36 

5.91 

2.03 

Sundv  Hook,  X.  J. .. 

4.44 

8.96 

2.  98 

3.  .50 

5.  .36 

3.40 

San  i)ic*go,  Cal  

0.  Ot 

0.21 

0.39 

0.  00 

2.  25 

0.41 

San  Fniucisco,  Cal. 

0.00 

0.00 

0.00 

0.24 

7.27 

4.  15 

Santa  F(t.  N.  Me  x  . 

0.91 

1.  .V> 

4.14 

0.  06 

1.50 

0.47 

Savannah,  Ga 

l.-M 

6  14 

3.95 

2.87 

1  49 

1.41 

Slireveport,  La 

2.  IH 

6.17 

8.02 

4.40 

2.  99 

9.  .';< 

Saint  LouiH.  Mo  ... 

1>.  4!> 

2.  66 

0.24 

1.  23 

0.89 

2.  42 

Salut  Mark'i*.  Fla. . 

2.:n 

9.  26 

7.69 

2.  55 

6.80 

3.04 

Saint  Paul.  Minn   .. 

0.82 

8.74 

2.16 

1.56 

0.84 

1.56 

Saint  Paul'H  iMland, 

Alaska 

4.75 

5.73 

3.  86 

4.50 

0.79 

1.73 

Sniithville.  N.  C  ... 

2.74 

2.4! 

Sprinafi»*hl,  MaH.M  . . . 

.1  30 

9.37 

2.  r>6 

4.34 

5.07 

1.49 

Siiuan  Beach.  N.  J  .. 

6.40 

8.04 

4.93 

3  02 

7.49 

4.09 

Tliatcher'a    Island, 

Ma8H 

Tolwlo.  Ohio 

I.  .11 

5.  60 

2  36 

2.  54 

2.2:j 

2.57 

Tybee  laland.  Ga  ... 

0.  f^l 

3.05 

2.20 

1.06 

2.  26 

1.51 

Vicksbjirjj.  Mihm  .. 

1.02 

a  8.-> 

7.  55 

3.76 

4.  .55 

5.61 

Virginia  Citv.  Mont 

0.71 

2.91 

1.25 

0.81 

0.91 

0.  22 

Wa8hin;:tou.  I).  C  . 

3.  0.-> 

12.  93 

1.98 

1.86 

3.95 

3.51 

Wihninuton,  N.  C  . . 

1.9.'> 

7.44 

2.2i 

2.  53 

1.77 

3.  20 

AVihmI's  Hole.  Mass 

4.  (H 

2.37 

2,  79 

3.  62 

4.77 

1.23 

Wvlheville.  Va  ... 

H  64 

4.  2t 

2.  *0 

0.64 

3.70 

2,76 

Yankton,  Dak 

5.53 

4.  95 

5.3J 

0.14 

0.  12 

0.20 

186. 


January. 

es 
a 

-a 
1.52 

« 

1. 
4.00 

"C 
2.0?> 

« 

e: 

June. 

S 

es 

"3 

a 
a 

< 

1.23 

4.  31 

0.09 

24.91 

I.  35 

.5.  HO 

i  1.  04 

3.  9-J 

4.47 

.5.96 

61.18 

2  47 

2.44 

1.78 

0.06 

0  05 

0.05 

10.  1 1 

7.  .55 

4.92 

5.  49 

1.  29 

0.24 

0.04 

31.  19 

0.61 

0.  4.> 

0.  64 

0.  46 

0.  Kl 

1.62 

19.  2:1 

2.  39 

2.21 

2.71 

.5  74 

2.  2;> 

18.79 

51.  46 

7.26 

2.  6H 

11.67 

5.  8:j 

9.47 

2  08 

IL  27 

4.75 

2  i<^i 

6.  90 

2.  25 

3.  13 

6.43 

4.3.  25 

2.  14 

1.41 

8.63 

5.  1 1 

1.  58 

1 1.  .56 

62  10 

0.73 

0.66 

1.  43 

2.23 

3.  15 

2.  02 

2.5.  9J 

4.54 

1.04 

.3.39 

2.89 

3.73 

1.56 

:j8.5l 

0.44 

3.07 

5.  (J6 

2.  70 

3.  95 

.^38 

-  •  •  • 

2.24 

5.67 

8.94 

3.76 

3.26 

2.76 

53.00 

2.  16 

•••••• 

1.93 

5.27 

6.91 

4.71 

2.47 



1.61 

1.76 

2.  0  { 

4.  ID 

0.  55 

;i.21 

3.  .58 

31.84 

2  01 

2  8» 

3.81 

6.42 

3.  69 

17.57 

47.22 

3.81 

.5.  18 

11.21 

4.  f<9 

6.  24 

1.74 

6.5.  31 

0.  .59 

0.49 

1.06 

0.84 

.5.  58 

2.65 

18.07 

1.6M 

3.51 

.5.  52 

2.43 

3.  02 

4.57 

4^.01 

0.52 

3.01 

4.51 

2.82 

3.44 

12.44 

45.  92 

2.11 

6.  KM. 

5.  12 

.5.  08 

1.43 

1.37  1 

40.  5-4 

2.  31 

2.  95 

3.  34 

2.01 

.3.  16 

4.07  \ 

40.31 

0.32 

1.  Ill 

2.18 

0.97 

3.  15 

3.  18 

27. 17 
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Statement  showing  how  many  Umea  the  wind  woe  observed  blowing^  ^c— Continued. 
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24 

W. 
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1 
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32 
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16 

5 

U 
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24 

S.  W. 

12 

1 
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12 
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3 

6 

5 

4 

5 

2 

6 

11 

19 

24 

s. 

19 

38 

39 

17 

9 

18 

19 

9 

8 

12 

9 

6 

29 

63 

65 

8.E. 

9 

23 

I 

9 

12 

5 

16 

17 

10 

13 

18 

22 

41 

54 

22 

E. 

7 

14 

7 

6 

12 

8 

3 

11 

14 

12 

22 

14 

48 

35 

25 

KB. 

27 

15 

12 

2 

1 

2 

2 

1 

4 

6 

11 

4 

21 

46 

15 

Calm. 

0 

0 

0 

1 

2 

6 

8 

1 

3 

0 

1 

0 
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0 

3 

Blanlc. 

0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N. 

8 

9 

7 

12 

15 

3 

13 

5 

5 

6 

4 

4 

15 

21 

34 

N.  W. 

10 

15 

17 

14 

19 

15 

12 

28 

31 

16 

12 

14 

59 

39 

5U 

W. 

10 

13 

10 

19 

6 

19 

26 

11 

9 

10 

3 

15 

22 

38 

35 

S.  W. 

9 

9 

6 

9 

2 

9 

9 

5 

8 

14 

ti 

22 

44 

40 

17 

s. 

10 

14 

17 

15 

21 

13 

21 

11 

6 

7 

10 

13 

23 

37 

53 

8.E. 

7 

10 

7 

6 

10 

17 

4 

16 

12 

17 

14 

9 

43 

26 

23 

E. 

13 

5 

8 

2 

7 

5 

4 

3 

10 

7 

11 

4 

28 

22 

17 

N.E, 

9 

2 

6 

5 

4 
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2 

7 

12 
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10 

6 
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15 
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17 

16 

12 
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6 

11 

2 
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0 

3 
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10 

36 
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0 

4 
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0 
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4 

0 

I 
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3 
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11 

N.  W. 

14 

19 

14 

22 

17 

26 

19 
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14 

16 

10 

14 

40 

47 

.W 

W. 

9 

5 

8 

6 

11 

2 

11 

11 

2 

10 

3 

10 

15 

24 

25 

8.  W. 

19 

13 

17 

21 

20 

25 

33 

11 

6 

7 

5 

5 

18 

37 

58 

8. 

1 

1 

1 

0 

1 

3 

1 
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0 
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0 

0 

0 

2 
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S.E. 

3 

1 

1 
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13 

E. 

I 

0 

1 

3 

6 

5 
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0 

0 

0 

1 

10 

N.E. 

29 

34 

24 

17 

9 

6 

9 

32 

46 

31 

45 

26 
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50 

Calm. 

13 

12 

17 
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N. 

9 

5 

15 

17 

18 

26 

16 

8 

11 

12 

12 

3 

35 

17 

SO 

N.W. 

12 

6 

18 

16 

40 

.12 

34 

36 

22 

17 

17 

5 

56 

23 

74 

W. 

6 

6 

6 

9 

3 

6 

8 

4 

8 

7 

3 

3 

18 

15 

18 

8.  W. 

13 

9 

10 

6 

5 

7 

8 

8 
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11 

9 

6 

29 

28 

21 

8. 

:« 

44 

27 

15 

4 

4 

8 

5 

17 

17 

37 

46 

71 
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46 

8.E. 

2 

2 

2 

4 

6 

5 

8 

5 

2 

3 

0 

3 

5 

7 

12 

£. 

0 

6 

4 

9 

5 

1 

1 

8 

14 

8 

4 

2 

26 

8 

18 

N.E. 

5 

3 
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10 
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9 

6 

9 
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14 
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11 

11 

9 

6 

12 

4 

2 

7 

18 

19 

40 
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23 
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70 

45 
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18 

43 

34 

30 

8. 

18 

20 
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21 
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15 

19 

15 
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16 

19 

25 

48 

6b 

50 

8.E. 

11 

20 

14 

20 

19 

12 

8 

8 

9 

5 

10 

8 

24 

39 

&:i 

E. 

4 

10 

4 

3 

4 

11 

0 

2 

8 

7 

4 

2 
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11 

N.E. 

10 

6 

6 

3 

13 
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8 

2 

28 

18 

22 
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1 

1 

1 

4 

0 
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2 
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10 
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29 
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W. 

4 
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4 

6 
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15 

2 

8 

2 

8 

12 
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15 
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14 

17 
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21 
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28 
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13 
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24 
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8 
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25 
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E. 
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5 
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2 

4 

6 
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8 

4 
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9 

7 

2 

3 

9 
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10 

5 

9 
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24 

13 
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3 
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3 

7  !  7 
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13 

7 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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N. 

.... 
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10 

15 

21 

16 

17 

53 

•  •  •  ■ 
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N.W. 

•  *  •  • 

6 

12 

15 

23 

27 

14 

16 

10 

5 

4 

31 

■  *  •  • 

35 

W. 

•  •  •  • 

4 

13 

11 

13 

13 

24 

17 

19 

13 

19 

49 

-  •  *  • 

28 

8.  W. 

36 

24 

11 

16 

30 

12 

3 

6 

16 

19 

25 

•  ■  «  ■ 

71 

8. 

6 

13 

11 

7 

3 

8 

12 

4 

10 

14 

26 

•  •  •  - 

30 

8.E. 

.... 

10 

1 

10 

16 

3 

10 

7 

11 

11 

11 

29 

•  ■  • 

81 

E. 

.... 

5 

4 

11 

4 

3 

7 

16 

10 

9 

3 

35 

•  ■  » 

20 

N.E. 

.... 

12 

9 

18 

4 

3 

2 

7 

9 

12 

3 

28 

■  •  •  • 

39 

Calm. 

•  •  *  • 

•  •  •  • 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

-  •  • 

0 

Blank. 

. . . . 

0 

0 

0 

0 

0 

0 

0 

0  j  0 

0 

0 

. ... 

0 

b 
a 


*  Station  opened  September  1, 1875. 
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STATION  STATISTICS. 
Paper  18. 


Uakmeni  showing  how  many  times  the  mnd  was  observed  blowing  from  the  eight  cardinal 
points  of  the  compass  during  each  month  and  season  of  the  year  ending  June  30,  1876,  com- 
piled from  the  loaU  observations  taken  at  the  several  stations  of  observations  at  7  a,m,f2p, 
m.,  and  9 p,  m.,  (local  time.) 
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Statement  ahowing  how  many  times  the  wind  w<is  observed  blowing ,  ^-c, — Cootioaed. 
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Statement  showing  how  many  Omee  the  wind  was  observed  blowing^  ^o. — CoDtinoed. 
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Statement  9howing  how  many  times  the  toind  was  observed  hlowingy  ^c — Continaed. 


Station. 


Portland,  Me 


Portland,  Oreg 


Ponta  Sassa,  Fla. 


...  < 


Roebester,  N.  T  ..... « 


Salt  Lake  City.  Utah,  i 


Sandy  Hook,  N.  J...< 


San  Dlei(o,  Cal 


Wind.     '^ 


N. 
N.W. 

W. 
S.  W. 

S. 
8.  E. 

E. 

N.E. 

Calm. 

Blank. 

N. 
N.W. 

W. 
S.  W. 

S. 

aE. 

£. 

N.  E. 
Calm. 
Blank. 

N. 
N.W. 

W. 
S.  W. 

s. 

S.E. 

E. 

N.  E. 

Calm. 

Blank. 
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N.W. 

W. 
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N.  E. 
Calm. 
Blank. 

N. 

N.W. 

W. 

s.  w. 
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Statement  shotcing  how  many  times  the  wind  was  observed  Upwing,  j-c* — Contlnaed. 


Station. 

Wind. 
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a 

32 

a 
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• 

-  fl 

0 

0 

B 

•c 

OQ 
11 

i 
a 
a 

0 

• 

B 

a 

1 

< 

.9 

1/ 

N. 

10 

56 

1 

N.W. 

0 

0 

1 

4 

5 

20 

14 

21 

23 

11 

7 

ft 

41 

5 

10 

55 

W. 

32 

20 

22 

29 

15 

17 

12 

16 

24 

42 

46 

47 

112 

89 

66 

45 

aw. 

70 

69 

56 

45 

25 

4 

6 

17 

14 

13 

31 

26 

48 

165 

1-26 

37 

s. 

0 

0 

6 

s 

i 

9 

15 

2 

13 

11 

4 

2 

28 

2 

15 

36 

Sao  Francisco,  Cal ..  < 

8.E. 

0 

0 

0 

1 

12 

5 

18 

13 

10 

2 

4 

6 

16 

6 

13 

3i 

£. 

0 

0 

0 

0 

3 

1 

3 

0 

0 

1 

4 

1 

5 

1 

3 

4 

N.E. 

0 

0 

0 

0 

2 

2 

6 

5 

1 

0 

0 

1 

1 

1 

3 

13 

Calm. 

1 

4 

ft 

12 

11 

3 

3 

5 

4 

5 

5 

2 

14 

7 

38 

11 

Blank. 

N. 

0 

17 

0 
6 

0 
13 

0 
9 

0 
9 

0 
25 

0 
13 

0 
14 
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9 
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9 
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4 
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24 
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0 

0 

31 

53 

N.W. 
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19 
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8 
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24 

34 
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W. 
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Statement  showing  how  many  times  the  wind  was  observed  hlowingj  4'c, — Continued. 


Station. 


Smithville.N.C*. 


Springfield,  Masa. 


Sqnan  Beach,  K.  J.  f .  ^ 


Thatcher's   Island, 


Toledo,  Ohio 


Tybee  Ishuid,  Ga. 


..  < 


Vicksburgh,  Miss  . . .  < 
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♦  Station  opened  October  15, 1875.  f  Station  discontlnaed  February  26, 1876 

t  Station  opened  December  26, 1875. 
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Statement  $howing  how  many  times  the  wind  woe  observed  hlowing^  fc, — Continaed. 
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Tbe  object  of  these  observatioDs  is  to  eoable  the  Chief  Signal-Officer,  Unil 
Army,  to  prepare  a  series  of  maps  to  illustrate  the  face  of  the  sky,  &c.,  over  t 
States,  for  each  day  in  the  year,  and  thus  to  study  the  rise,  progress,  and 
American  storms.    Observers  will  be  supplied  with  full  directions  for  usii 
instrnments,  on  application  to  the  Chief  Signal-Officer,  Washington,  D.  C. 


EXPLANATION  OF  THE  ABOVE  COLUMNS. 

THERMOMETER  IN  THE  OPEN  AIR. 

This  is  intended  for  the  register  of  the  thermometer,  and  for  the  daily  mear 
age  of  the  three  observations.  Fractions  of  degrees  should  be  recorded  in  tent 
460.5,  370.3,  720.1,  &c. 

RAIN  AND  SNOW. 

Under  this  head  are  entered  the  time  of  beginning  and  ending  of  the  fall  c 
snow,  and  the  amount,  in  inches  and  hundredths,  of  rain  or  melted  snow  col 
a  gange  at  the  surface  of  the  ground ;  also  the  depth  of  the  snow.  Rain  U 
cated  l)y  R  and  snow  by  S.  When  there  is  no  rain  or  snow,  mark  0.  Amoun 
or  melted  snow  in  gauge  should  be  recorded  in  inches,  tenths,  and  hundredtl 
1.25,  6.03,  0.01,  &c. 

CLOUDS. 

Under  this  general  head  are  entered  three  daily  observations  on  the  aspec 
sky,  &c.:  1st.  The  ^'amount  of  cloudiness,''  designated  by  figures,  10  bein 
cloudiness ;  5  half  cloudiness :  0  entire  clearness ;  and  intermediate  numben 
portion.  2d.  ''Motion  of  hi^ner  clouds,''  which  pass  directly  over  the  hea 
observer,  as  given  to  eight  points  of  the  compass.  The  direction /rom  which  tb 
is  to  be  given.  This  observation  is  important,  as  the  course  of  the  higher  clouds 
times  different  from  that  of  the  surface  wind,  which  is  given  in  another  colu 
The  *'  velocity,"  or  rate  of  motion,  10  being  the  highest,  and  0  apparent  n 
The  description  or  *'  kind  of  clouds,"  to  be  entered  by  means  of  the  lollowing 
ations :  5.  =  Stratus ;  Cm.  :=  Cumulus ;  C.  =  Cirrus ;  N,  =  Nimbus  ;  C  «. 
stratus ;  Cu.  s.  =  Cumulo-stratus ;  C.  cu.  =  Cirro-cumulus. 

WINDS. 

This  is  for  the  record  of  the  direction  from  which  the  wind  is  blowing  as  i 
by  a  vane,  and  its  force  by  estimation.  The  direction  is  entered  in  eight  poin 
compass :  N.,  N.  E.,  E.,  S.  E.,  S.,  S.  W.,  W.,  N.  W.  The  force  is  to  be  estim: 
registered  by  figures  from  1  to  10,  as  in  the  first  column  of  the  following  tal 
figures  in  the  last  column,  expressing  the  number  of  miles  per  hour,  are  not 
in  the  register.  A  little  practice  will  enable  observers  to  make  use  of  the  i 
the  first  column,  corresponding  to  light,  gentle,  fresh,  strong,  &c.,  with  ;\ccnr 
it  is  very  important  that  such  should  be  the  case,  to  make  the  record  reliable. 

0.  Calm. 

1.  Very  light  breeze,  varies  between  1  and  2  miles  per  hour. 

2.  Gentle  oreeze,  varies  between  3  and  5  miles  per  nour. 

3.  Fresh  breeze,  varies  between  6  and  14  miles  per  hour. 

4.  Strong  wind,  varies  between  15  and  29  miles  per  hour. 

5.  High  wind,  varies  between  30  and  39  miles  per  hour. 

6.  Gale,  varies  between  40  and  59  miles  per  hour. 

7.  Strong  gale,  varies  between  60  and  69  miles  per  hour. 

8.  Violent  gale,  varies  between  70  and  79  miles  per  hour. 

9.  Hurricane,  varies  between  80  and  99  miles  per  hour. 
10.  Most  violent  hurricane,  varies  from  100  upward. 
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^  CASUAL  PHENOMENA. 

Note  observations  of  the  followiDg : 

Thunder-storms. — ^Time  of  occarrence  and  direction  of  motion.  Tornadoes. — Time  of 
ocoarrenoe,  width  and  direction  of  path,  effects  prodaced,  and  whether  attended  by 
electricity  or  hail.  Lightning  at  a  distance, — Time  of  occarrence,  direction  from 
observer,  whether  zig-zag,  forked,  or  diffase.  Objects  struck  by  lightning,  as  trees, 
buildings,  &c.  Hail-storms. — Time  of  occarrence,  direction  and  width  of  path,  size 
and  quantity  of  stones,  and  amount  of  ii^ury.  Aurora  borealis. — ^Time  of  appearance 
and  disappearance,  time  of  the  formation  of  arch,  beams,  and  corona,  and  whether  there 
is  a  dark  cloud  below  the  arch.  Direction  and  time  of  occurrence  of  meteors,  shooting- 
stars,  solar  and  lunar  Kalos,  parhelia,  and  paraselenes.  Time  of  early  and  late/n>«to,  par- 
ticularly first  and  last.  Depth  of  ground  frozen,  in  feet  and  inches ;  disappearance  of 
frost  from  the  ground.  Time  of  closing  and  opening  of  rivers,  lakes,  canals,  and  streams, 
and  their  extreme  rise  and  fall.  Temperature  of  wells  and  springs,  at  least  once  each 
season.  Earthquakes. — Time  of  occarrence,  direction  of  impulse,  number  of  shocks,  and 
effects  produced.  Hazy  or  smoky  appearance  of  the  atmosphere. — ^Time  of  occurrence  and 
intensity.  High  mnds,  gales,  hurricanes,  unusually  heavy  rains,  or  remarkable  changes 
in  the  temperature  between  the  regular  hours  of  observation — date,  time,  and  duration. 
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Meteorological  Register — Continaod. 


187  . 


Month. 
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11 

12 

13 

14 

15 
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Dry  and  wet  bulb  thermometer. 


7  a.  m. 


0 


d 
►a 


8  p.m. 


;0 


9p.m. 


Monthly  mean. 


•3 


Month. 


17 
18 
19 
90 
21 
22 
93 
24 
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28 
99 
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31 


7  a.m. 
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2  p.m. 
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9  p.  m. 
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b 
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Remarks. 


187  . 


Mo;pth. 
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16 
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28 

29 

30 

31 


Barometer  and  thermometer  attached. 


7  a.  m. 


Bar. 


Ther. 


2  p.m. 


Bar. 


Ther. 


9  p.m. 


Bar. 


Ther. 


Remarks. 


(Indorsement) :  Station  — 
by ,  Surgeon  United  States  Anriy. 


.    Meteorological  register  for  the  month  of 
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Paper  19. 

Office  of  the  Chief  Signal-Officer, 

October  25,  1876. 

General  :  I  have  the  hoDor  to  submit  the  inclosed  report  npon  the  phenomena  of 
the  aarora  of  April  7,  1874,  so  far  as  they  can  be  deduced  from  the  observations  that 
^ave  been  received  by  this  office. 
Very  respectfully,  yours, 

CLEVELAND  ABBE, 

A88i8tunt. 
To  the  Chief  Signal  Officer, 

United  States  Army. 


THE  AURORA  OF  APRIL  7,  1^4. 

1.  The  aurora  of  April  7, 1874,  was  not  observed  at  Washin^n,  but  no  sooner  had 
fij^t  reports  concerniufi^  it  (especially  that  from  Buffalo)  reacned  this  office  from  sta- 
18  in  the  State  of  New  York  than  it  was  seen  that  the  occurrence  of  the  well-marked 
rxy^vr  arches  of  light  might  offer  an  opportunity  for  the  determination  of  their  alti- 
e«y  distances,  &c. 

special  circular  asking  for  additional  exact  information  in  reference  to  this  phe- 
iienon  was  therefore  soon  issued,  and  a  few  valuable  replies  were  received,  but  not 
Ki&ny  nor  of  such  a  character  as  had  been  hoped  for,  and  it  was  evident  that  a  de- 
d<l  advance  in  minute  accuracy  of  observation  must  be  realized  by  our  observers 
ore  very  satisfactory  conclusions  can  be  attained  in  reference  to  so  difficult  a  sub- 
'•  Indeed  it  is  hardly  conceivable  that  I  should  have  been  able  to  weave  these 
aest  vague  feports  into  anything  like  a  connected  system  had  not  the  excellent 
ex-vations  of  our  own  observers  at  Buffalo  and  Oswego,  and  especially  those  of  Pro- 
K>r  Newton,  of  Yale  College,  and  Mr.  Henry  Haas,  of  Depauville,  N.  Y.,  offered  me  an 
kUable  general  frame-work. 

^«  The  observations  which  I  have  used  are  given  in  full,  and  very  nearly  in  the 
r^8  of  the  original  reports,  in  the  accompanying  Appendix  II,  being  preceded  by  the 

of  observers  and  stations  given  in  Appendix  I. 

V'lien  several  reports  or  letters  have  been  received  in  reference  to  the  observations 
Bkriy  one  individual,  the  whole  has  been  combined  into  one  consecutive  account 
^ell  as  possible.  In  the  present  place  I  need  only  to  give  the  following  tabular 
^^v-,  showing  the  general  nature  of  the  phenomena  observed  at  each  station,  as  con- 
>  sed  from  the  fnllaccouut  and  analysis  presented  geographically  and  chronologically 
A^ppendix  III. 

s 

TABULAR  LIST  OF  ITEMS  OBSERVED  AT  THE   RESPECTIVE  STATIONS. 

[  l^'or  fuller  account  see  Appendix  III.) 

^tions.  Items  observed. 

L09)  Luminous  cloud. 

C95)  Bright  aurora. 

(14)  Aurora  seen  through  clouds. 

(48)  [1]  Aurora  3(P  high.    [2]  Streamers  in  the  N.  W. 

(75)  [  1  ]  Belt  from  E.  to  W. 

(66)  [1]  Arch.    [2]  Arch  from  W.  to  E.    [3]  Streamers. 

153)  [1]  Bow  from  W.  N.  W.  to  E.  S.  E.    [ti]  Fog  from  above. 

155)  [0]  Dark  segment.    [1]  Irregular  arch.    [2]  Band  across  the  zenith  from  E. 
to  W.    [3]  Belt  south  of  the  zenith.    [4]  Switch  of  light.    [5]  Streamers. 


[6]  Stripes  in  item  number  three. 

LI  Lir  "  '    ' 


(49)    [1]  Light  in  the  N.    [2]  Arch  from  the  W.  to  E.,  near  zenith,  which  broke 
into  numerous  patches.    [3]  Column  of  light  in  the  W.  and  streamers. 

(28)     [1]  Column  in  the  N.  W. 
(7)    [1]  Clouds  in  the  N.  W.    [2]  Auroral  beam. 

( 17 )    L I  ]  Archea  from  N.  W.  to  N.  E.    [2]  Beams  to  an  altitude  of  15^. 

<44)    [2]  Red  flames  in  the  N.  N.  E.    [I]  Dense  black  cloud.    [3]  White  streamers. 

(57)    [0]  Slight  darkness.    [1]  Diffused  light  and  streamers.    [21  Arch  near  zenith. 

101)    [1]  Running  fantastic  forms.    [2]  A  bow  from  E.  to  the  W.  horizon,  moving 
from  N.  to  S.  of  the  zenith. 

Ill)    [1]  Streamers  in  the  N.    [2]  Arch  from   E.  N.  E.  to  W.  N.  W.,  and  S.  of 
zenith. 
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(77) 


(47) 


(4) 
(151) 

(2) 
(11) 
(1) 
(8) 
(92) 
(42) 
(31) 

(58) 


[0]  Flashes  in  the  N.  [1]  Broad  hand  E.  and  W.  north  of  zenith.  [2]  Narrow 
baud  S.  of  zenith.  [3]  Narrowband  S.  of  zenith.  [4]  Wav^mnning  longi- 
tudinally through  number  three.    [5]  Number  three  splits  into  pieces. 

[1]  Auroral  arch,  3iP  to  50°  altitude  in  the  N.  [o]  A  dusky  oloud.  [2]  A 
narrow  beam  passing  from  W.  N.  W.  to  £.  S.  E.  through  zenith  and  moving 
southward.    (3)  A  curtain  formation  and  merry  dancers  in  the  N. 

[01  Dark  segment.  [I]  Arch.  [2]  Curtain  in  the  N.  [3]  Arch  near  zenith. 
[4]  Light,  fleecy  clouds. 

[1]  Beam  in  the  N.  [2]  Streamers  in  the  W.  [3]  Arch  from  E.  to  W.  moTing 
south  to  the  zenith. 

[1]  Aurora  hidden  by  fog. 


[1]  Arch  altitude  30°  in  the  N. 

[1]  Arch  of  cloud.    [2]  Arch  of  light.    [3]  Two  streamers. 

[1]  Light  in  the  N. 

[1]  Magnificent  arch. 

[1]  Mere  uninteresting  light  segments. 

[0]  Indistinct  cloud.  [1]  Light  below  cloud.  [2 J  Fonr  white  beams.  [3] 
Three  stratus  clouds. 

[0]  Very  dark  space.  [1]  A  segment  of  an  inferior  converging  arch.  [2] 
The  lower  arch.  [3]  The  exterior  or  upper  arch.  [4]  Belt  crossing  the 
zenith.  [5]  Re-appearance  of  four  as  a  belt  S.  of  zenith,  and  shooting  from 
due  £.  nearly  to  the  W.  [6]  Three  faint  streamers.  [7]  Re-appearance  of 
three,  but  nearer  the  zenith.    [8]  Hazy  sky. 

(63)  [1]  Black  lower  space.  [2]  Brilliant  bow.    [4]  Streamers.    [3]  A  brilliant 

white  band  from  E.  to  W.  near  the  zenith,  and  moviug  southward. 

(64)  [1]  Streamers.    [2]  Arch  (?)  from  S.  E.  to  S.  W. 

(53)  [1]  Low  arch.    [2]  Auroral  arch  perfect  through  zenith  from  E.  to  W.  horizon, 

with  wave-motion  from  E.  to  W. 
(102)    [1]  Broad  streamers  from  N.  horizon  toward  zenith.    [2]  Band  or  arch  formed 

of  beams  moving  from  E.  over  to  W. 
(36)    [2]  Arch  nearly  across  the  heavens.    [1]  Merry  dancers  in  the  N. 
(46)    [1]  Arch  from  N.  W.  to  N.  E.    [2]  Dark  and  bright  beams  moving  from  £  to 

W.  aud  back  again. 
(43)    [1]  Dark  clouds.    [2]  Arch  from  N.  N.  E.  to  N.  N.  W.    [3]  Corona.  (T) 
(6)    [1]  Bright  light  in  N.  horizon.    [21  Dark  segment.    [3]  Arch  near  zenith. 
(62)    [I]  Diffused  patches  behind  clouds.    [2]  Bright  patches  floating  from  £.  to  W. 
(70)    [1]  Dark  cloud  below.    [2]  Arch  from  E.  to  W. 
(51)    [11  Faint  arch  from  E.  to  W.  45^  high. 
(106)    [1]  Aniora  bright  in  theN.    [21  Beam  from  N.  W.  to  S.E.,  a  little  N.  of  zenith ; 

moved  E.  so  as  to  show  the  W.  end.  [31  Flashes  in  the  N. 
(40)  [1]  Stratus  cloud.  [2]  Flashes  20^  high  in  the  N.  and  N.  E. 
(22)    [11  Faint  aurora  in  the  N. 

(45)    [1]  Bright  aurora.    [21  Light  streak  near  zenith,  from  E.  to  W. 
(108)    [11  Northern  arch  3(P  high.    [21  Streamers. 
(13)    [11  Dark  bank  of  stratus  clouds,  15^  high.    [01  Slender  luminous  beams.    [2] 

White  arch  from  E.  to  W.,  15^  N.  of  zenith.    [71  Thin  haze.    [31  Luminous 

column  shot  up  from  E.  horizon  to  zenith,  and  thence  to  the  W.    [3]  Ripples 

transverse    to    number    three  moving    rapidly  from  E.  to  W.     [9]    The 

waving  and  dividing  of  arch  number  three.    [41  Arch  15^  S.  of  zenith. 

[51  Arch  35^  S.  of  zenith.     [101  Curtain  formation  among  the  beams,  nnm- 

ber  zero.    [61  Arch  65°  S.  of  zenith. 
(154)    [11  Auroral  tendeucies  in  the  N.  horizon.    [21  Magnificent  bow  from  E.  to  W., 

apparently  very  near  the  earth. 

(54)  [11  Dark  cloud  below  arch,  number  two,  but  above  horizon.    [21  An  arch. 
(85)    [IJ  Patches  and  streamers  of  light.    [21    Band  fromN.W.  to  £.  S.  E.    [3] 

Auroral  vapors  passing  from  E.  to  W. 
(5)    [11  Luminous  appearance.    [21  Arch  at  45°.    [31  Arch  of  60°.    [41  Merry 

dancers  near  zenith. 
(34)    [11  Arch  N.  E.  to  N.  W.,  span  90°  ;  altitude  25°. 
(9ii)    [11  Beautiful  arch.    [2]  Streamers. 
(Hl»)    [11  Aurora  from  N.  W.  to  N.  E. 
(88)     [1 J  Arch  from  N.  W.  to  S.  E. 
(104)    [11  Mist.    [21  Aurora  N.  E.  and  N.  W. 
(25)    [11  Arch  from  N.  90°  E.  to  N.  60°  W.,  and  altitude  45°.    [2]  Streamers  on  the 

eastern  borders.    [31  Streamers  at  the  base.    [41  Stratus  clouds. 
(16)    [01  Straum  of  haze.    [1]  Lower  arch  from  E.  N.E.to  W.N.  W.    [21  Upper 

arch  from  £. N.E.to  W.N.  W.;  altitude  40°.   [3]  More  brilliant  from  £.  to 

W.,  near  the  zenith  ;  it  did  not  change  its  position.    [41  Beams  from  arch 

number  two;  extending  to  the  zenith.    [51  Beams  from  arch  number  three 

extending  to  the  southern  horizon. 
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(78)    [0]  Dark  clouds  below.    [1]  Lower  arch,  altilnde  10°.    [5]  Middle  dark 

cloud.    [2]  Upper  arch,  altitude  18^.    [3]  Belt  of  short  streamers  moviDj; 

from  E.  toW.    [4]  Broad  belt  advanced  from  E.  to  W.,  forming  arch  25^ 

high. 
(3)    [1]  Auroral  corona.    [2]  Low  arch  light. 
(110)    [1]  Aurora  seen  through  clouds. 

(41)    [1]  Ill-defined,  pale  light  in  the N.  horizon,  altitude  40^  ;  no  beams  or  flashes. 
(69)    [IJ  Arch  15°  high. 
(103)    [1]  Luminous  cloud  in  the  E.,  expanded  due  W.  through  the  zenith  for  12(F, 

swaying  from  N.  to  S.,  and  then  receding  as  it  came. 
(35)    [I]  Beautiful  arch.    [2]  Streamers. 
(10)     [1]  Faint  yellow  light,  extending  from  N.  to  N.  E.     [2]  Luminous  beams  from 

30  to 50  high.   [3]  An  arch  from  E.  N.  E.  to  N.  N.  W.,  passing  a  little  N.  of  the 

zenith. 
<21)    [0]  Cloud  in  the  N.    [1]  Arch  in  the  N.,  behind  a  cloud-bank ;  altitude  of 

highest  point.  30^.    [2]  Streamer  in  the  E.  60^  high.    [3]  Smaller  streamer 

from  the  N.W.    [4]  Other  streamers,  altitude  SfP  and  less,  and  moving 

from  E.  to  W. 
<60)    [0]  Dark  clouds  below.     [2]  High  arch  from  E.  to  W.,  1(P  N.  of  zenith. 

[1]  Arch  in  the  N. 
<15)    [1]  Pale  band  from  N.  2°  E.  to  N.  43°  E.,  altitude  4^=^.    [2,  3,  4,  5,  6]  Distinct 

streamers  moving  downward  from  a  point  due  east  at  an  altitude  of  i7^, 

and  ending  after  passing  westward  about  20^. 
<74)    [0]  Cloud  of  misty  light.    [1]  Banner  in  the  E.,  extending  N.  W.     [2]  Band 

on  the  S.  side. 
<38)    [1]  Bright  streamers  in  the  N.  horizon,  moving  from  the  E.  to  W.     [2]  Bright 

arch  20^  high.    [3]  Narrow  arch  rose  to  altitude  of  30^,  and  then  contracted 

to  a  patch  of  light. 

(72)  [1]  Very  bright  aurora. 

(73)  [0]  Luminous  spots  in  a  very  dark  base.    [1]  Arch  from  S.E.  toN.  W.    [2] 

Active  streamers  to  the  zenith. 

(65)    [01  Dark  base.    [1]  A  small  arch. 

(50)    [1]  Aurora  bright  in  the  N. 

(20)    [1]  Northern  lights  from  the  N.  W.  to  the  N.  E. 

(19)  [1]  Very  faint  yellow  light  lasted  20  minutes  in  northern  sky,  and  no  promi- 
nent features. 

(27)  [1]  Slender  arch  from  N.  to  S.  E.,  altitude  45°.  [2,  3,  4]  Four  distinct  arches 
from  N.  or  N.  E.  to  S.  or  S.  E.,  at  no  time  west  of  the  meridian.  [5]  Small 
circles  at  intervals  in  the  long  slender  bands. 

(55)    [1]  Arch,  lower  edge  13°  high.    [2]  Streamers. 

(99)  [1]  Bright  streamer  in  theN.  E.,  extending  from  horizon,  to  near  zenith,  and 
pointing  toward  S.  W. 


(79)    [1 

(76)    [1, 

(106)     [1] 


Dark  clouds  beneath  aurora.    [2]  Aurora  from  E.  to  N.  W. 
Cloud  at  the  base.    [2,  3]  A  double  arch.    [4]  White  streamers. 
Aurora  dim  in  the  N. 
(9)    [1]  Light  in  the  N.    [2]  Beam  in  the  N.  E.    [3,4,5]  Wide  beams.    [6]  Arch 
from  E.  S.  E.  to  W.  N.  W. 
(52)    [1]  Slight  aurora. 

(71)  [1]  Beam  in  the  N.  E.  [21  Beam  in  theN.  [3]  Beam  in  the  N.W.  [4] 
Beam  in  the  S.  W.  [5]  Red  lights  in  all  directions.  [6]  Aurora  did  not 
get  higher  than  45°.  [7]  No  perfect  arch. 
(12)  11 1  Arch  from  light  from  N.  E.  to  W.  [2]  Rays  shooting  up  higher  than  45°. 
[3]  Long,  round,  unbroken  cloud,  apparently  close  to  the  earth,  moved  rap- 
idly S.  [4]  The  illuminated  stratus  clouds  above  apparently  moved  rap- 
idly N.,  much  resembling  a  curt<ain  aurora. 
(24)    [1]  Obscured  by  clouds.    [2]  Pale  light  5°  high  and  30°  broad  along  the 

northern  hoftzon. 
(96)    [1,  2,  3]  Three  beautiful  arches.    [4]  Numbers  one,  two,  and  three  united 

into  one  arch.    [5]  Whole  sky  covered  with  light. 
(18)    [1]  Narrow  belt  of  light  on  northern  horizon.    [3]  Elsewhere  stratus  clouds, 
among  which  are  patches  of  aurora.    [2]  Clouds  breaking  away  showing  a 
broken  arch ;  altitude  60^. 
(26)    [1]  Bright  aurora. 

^  3.  For  convenience  of  comparison,  I  give  in  Appendix  I,  Table  II,  a  list  of  the  sta- 
tions, arranged  in  order  of  longitude,  beginning  with  the  most  eastern  one  and  pro- 
ceeding westward  by  steps  of  one  degree  each  ;  within  each  snch  step  the  order  is  that 
of  latitude,  beginning  at  the  north.  In  reading  the  reports  from  the  various  observ- 
ers it  will  be  found  most  instructive  to  take  them  up  very  nearly  in  the  order  of  longi- 
tade,  and  the  numbers  by  which  they  are  designated  would  have  been  assigned  in  this 
order  had  not  the  original  numbers,  given  them  in  the  order  in  which  the  reports  came 
in^  been  already  adopted  in  the  following  text. 
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$  4.  The  first  step  has  been  to  prepare  the  chart  No.  1,  showing  the  geographical 
lationa  of  the  stations.  Upon  this  map  are  given  also  the  deviations  and  inclinati< 
of  the  magnetic  needle  by  means  of  the  asual  system  of  isogenics,  &.c. 

$  5.  In  the  study  of  these  observations  the  next  step  has  been  to  convert  all  the  ite 
relating  to  local  times  into  a  uniform  system  of  Washington  timci  by  applying  1 
proper  corrections  for  longitude.  The  errors  of  the  observer's  clocks  and  watches,  a 
even  the  standards  of  time  nsed  by  them,  are  generally  not  stated  in  their  reporta, 
that  the  uncertainty  of  this  vitally  important  matter  will  be  found  to  throw  obsoar 
upon  some  interesting  features  that  might  otherwise  have  presented  no  difficulty.  1 
Washington  times  thus  obtained  are  inserted  within  brackets  [  ]  in  the  text  of  the  obf 
vations  given  in  Appendix  II,  and  immediately  succeed  the  respective  local  times  gi^ 
by  the  observers.  These  are  the  times  given  in  Appendix  III,  and  are  the  only  o 
that  will  be  hereafter  referred  to. 

$  6.  The  positions  of  the  stars  and  their  alignments,  noted  by  the  observers,  hi 
been  carefully  worked  out  on  a  celestial  globe,  and  the  resulting  altitudes  and  i 
muthsare  inserted  within  brackets  in  the  text  of  Appendix  II. 

$  7.  In  the  aualysis  of  the  observers'  reports  it  has  been  found  convenient  to  assi 
a  number  inclosed  within  brackets  to  each  feature  especially  recorded  at  any  stati 
Thus,  at  station  31,  there  was  recorded :  [1]  ''An  upper  portion  or  indistinct  cloud ;  | 
four  beams  of  uniform  width ;  [3]  stratus  clouds  about  30^  high."  These  numbers  g 
eraUy  begin  with  the  northern  and  end  with  the  southern  features  of  the  aurora ; 
ing  inclosed  within  brackets,  they  afford  a  convenient  notation  and  means  of  referee 
and  are  given  both  in  the  tabular  list  of  items  in  article  2  and  in  the  Appendicee 
and  III. 

$  8.  In  order  to  study  successfully  phenomena  so  intimately  dependent  upon  i 
distribution  of  magnetic  force,  it  is  necessary  to  have  a  correct  conception  oft 
latter  subject.  Now,  Galle  has  proposed  to  assume  that  at  any  point  in  an  auru 
beam  the  latter  is  parallel  to  the  magnetic  needle,  freely  suspended  at  a  point  on  1 
earth's  surface  vertically  below ;  with  this  assumption  he  proceeds  to  calculate  i 
height  of  the  beams  above  the  earth.  This  assumption,  however,  requires  so 
demonstration  of  its  plausibility,  and  failing  this,  it  would  be  far  more  philosophi 
if  we  seek  rather  by  means  of  observations  on  well-defined  arcs  and  coronas  to  det 
mine  the  true  inclination  of  the  beams  to  th<^  plane  of  the  horizon.  All  argume 
for  the  plausibility  of  Galle's  assumption  fail  when  we  recall  that  at  neighboring  a 
tions  during  an  auroral  display  the  magnetic  needle  is  subject  to  extreme  and  violi 
fluctuations,  having,  so  far  as  yet  known,  no  simple  relation  to  each  other,  and,  theref( 
that  parallelism  which  may  and  probably  does  exist  at  ordinary  or  average  seas* 
appears  to  fail  precisely  at  the  moment  when  the  auroral  beams  are  observed.  I  ha 
however,  undertaken  the  computation  of  the  position  of  the  needle  for  a  point  aibi 
the  earth's  surface,  the  means  for  doing  which  are  afforded  in  the  expressions  for  i 
components  X,  Y,  Z  of  magnetic  force  as  given  by  Gauss.  The  details  of  this  calcu 
tion  are  given  in  Appendix  IV.  I  have  selected  as  a  representative  point  that  wh 
is  9(P  west  of  Greenwich  and  in  latitude  45^  north,  not  far,  therefore,  from  the  ceo 
of  Wisconsin,  for  which  latitude  and  longitude  Gauss's  formula  gives : 


• 

Declination. 

Inclination. 

Total  foi 

For  tb©  Burface  of  the  earth 

—70  ir.2 

—  70  40^.  2 

750  56'.  0 
750    O'.e 

17 

For  a  point  elevated  1-10  of  radias,  or  about  400  miles 

12 

For  the  region  in  question,  therefore,  at  an  elevation  of  one-tenth  of  the  earl 
radius,  the  inclination  of  the  needle  is  nearly  one  degree  less  than  at  the  surface 
the  ground  ;  a  change  that  is  not  negligible  in  case  we  have  very  exact  observati 
to  deal  with,  but  which  is  scarcely  appreciable  in  the  case  of  such  as  are  presented 
Appendices  II  and  III.  We  may  therefore,  if  need  be,  assume  lihat  the  needle  rema 
parallel  to  itself  at  all  points  in  the  same  vertical  without  materially  increasing 
errors  of  results  based  on  very  crude  observations. 

$  9.  We  shall  find  that  the  magnetic  meridian — the  lines,  namely,  that  contain 
magnetic  needle,  or  local  meridian,  at  every  point,  or  the  line  described  by  one  who  [ 
ceeds along  the'earth's  surface  in  the  dirt^ction  of  the  needle  that  he  carries  with  hie 
offers  a  natural  and  useful  view  of  the  effects  of  terrestrial  magnetism.  Such  meridi 
are  represented  in  red  on  Chart  No.  I,  together  with  the  magnetic  parallels  drawn  p 
pendicular  thereto;  these  parallels  are  not  necessarily  lines  of  equal  dip.  The  mei 
laus  here  given  are  drawn  through  such  cities  as  Saint  Louis,  Cincinnati,  Washingt 
Toronto,  Boston,  &c.  That  drawn  through  Toronto  is  numbered  100^  W.,  since 
very  nearly  corresponds  to  that  number  of  degrees  west  of  the  magnetic  meridian 
Greenwich  as  numbered  on  the  charts  of  Professor  Airy. 

If  now  the  auroral  arches  be  horizontal  and  symmetrical  about  the  magnetic  po 
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their  projectioDs  woald  in  fact  constitute  magnetic  parallels,  such  as  given  on  Chart  I. 
This  IS  a  hypothesis,  however,  that  we  are  not  at  present  warranted  in  assuming, 
although  it  is  plausible,  and  one  that  has  frequently  found  defenders.  The  north  mag- 
netic pole  is  to  the  northwest  of  the  greater  part  of  our  stations,  being  to  the  west  of 
loDjntude  95°  W.,  and  about  in  latitude  74°  N.  More  plausible  is  the  hypothesis  of 
Professor  Newton,  that  the  auroral  arches  are  on  the  whole  parallel  to  the  zone  of 
greatest  auroral  frequency  and  brilliancy,  as  investigated  by  Loomis,  Fritz,  &c.  This 
zone  covers  Labrador  and  British  America  between  the  latitudes  50°  and  60°,  its  axis 
heing  there  very  nearly  coincident  with  the  parallel  of  56°  N.  Our  present  observa- 
tionii harmonize  only  moderately  well  with  this  hypothesis;  but  rather  stimulate  to 
new  researches  freer  from  all  assumptions. 

$  10.  The  next  step  in  our  analysis  must  consist  in  identifying,  so  far  as  possible,  those 
features  that  were  observed  at  several  stations.  In  commencing  this  delicate  work,  it 
is  necessary  first  to  assure  ourselves  that  the  beams,  urches,  &c.,  were  not  so  very  low 
or  near  the  surface  of  the  earth  as  to  prevent  distant  observers  from  seeing  the  same 
featnres.  This  point,  about  which  there  was  Originally  much  reason  for  doubt,  has 
hecome  clearer  since  it  has  been  ascertained  that  Professor  Newton's  observations  were 
made  at  Sherburne  station,  (155,)  and  not  at  New  Haven.  It  does  not  appear  that  the 
anrora,  as  a  whole,  was  so  elevated  as  to  be  visible  in  its  entirety  from  aU  our  stations, 
and  it  can  be  shown  that  the  arches  were  lower  than  on  some  previous  well-authenti- 
cated occasions,  and  that  persons  distant  from  each  other  by  100  miles  were  prevented 
from  seeing  some,  if  not  all,  of  the  same  individual  features  by  reason  of  mere  geo- 
graphical positions.  To  the  local  and  temporary  nature  of  certain  features  and  the 
occasional  local  clouds  and  haze,  as  well  as  to  personal  peculiarities,  must  be  ascribed 
some  of  the  many  conflicting  statements.  The  limits  of  possible  visibility  of  atmos- 
pheric phenomena  are  given  in  the  accompanying  table,  so  far  as  the  vision  is  limited 
^J  the  dip  and  the  refraction.  In  this  table  h  is  the  height  of  the  object  above  the 
earth  and  d  the  distance  at  which  it  appears  visible  in  the  apparent  horizon. 

The  table  is  computed  by  the  approximate  formula — 


"9235 

=radiu8  of  earth  = 

=3956  miles  and  h  and  d 

are  expressed  in 

miles. 

And 

i^. 

d. 

d. 

K 

d. 

d. 

In  miles. 

In  miles. 

In  arc. 

o 

In  miles. 

In  miles. 

In  arc. 

o 

0.01 
0.10 
1.00 
10. 

10 

■    30 

96 

304 

0.1 
0.4 
1.4 
4.4 

100. 
200. 
300. 
400. 
500. 

961 
1359 
1664 
1922 
2149 

13.9 
19.6 
24.1 
27.9 
31.1 

-  ^  11.  It  will  conduce  to  clearness  if  we  characterize  by  lett-ers  A,  B,  C,  &c.,  those 
leatuf  es  of  the  aurora  that  we  are  able  to  identify  as  having  been  observed  at  several 
stations.  These  letters  may  be  inserted  in  the  text  of  Appendix  lU,  by  which  means 
the  collation  of  the  reports  will  be  much  facilitated,  and  we  shall  be  able  to  present  in 
^  ^^ndensetl  form  the  results  of  the  great  labor  that  has  been  expended  upon  this  some- 
^^at  unsatisfactory  undertaking. 

T'he  well-defined*  arches  recorded  by  so  manv  observers  have,  of  course,  been  the 
Principal  objects  of  study,  and  I  give  in  the  following  table  a  synopsis  of  the  data 
^^atine  to  their  positions  and  changes  in  77  instances. 


change 
Positions  of  arches  or  belts. 


X>eBignation  of 
arch. 


letter. 


C 
C 

A. 
B 
C 
B 

C 
C 
I> 


Current 
number. 


1... 
2... 
3.. 
4  .. 

5... 
8... 

7.., 

o*  •  < 

9... 
10... 
11.. 


Station. 


Number. 


(66) 

<153) 

(155) 

(155) 

(155) 

(49) 
(49) 
(49) 
(57) 
(101) 
(101) 


Item. 


2 
1 
1 
2 
3 
1 

[9 
3 

2 

2 

2 


Deacription  of  arch 


Apparent  altitude. 


90° 

Vy>ori5o 

65° 

115° 

50O 

850 

1050 

NcarSOo 

90<3orle88 } 

1000  or  more > 


Time  of  appearance. 


8h.  39m.  to  Oh.  39m. 

8h.  39m.  to  9h.  39m. 

9h.  9m. 

9h.  7m. 

9h.  49m. 

8h.  42m.  to  9h.  57m. 

Soon  after  8h.  42m. 

9h.  57m. 

8h.  50m.  to  9h.  15m. 

7h.  44m.  to  lOh.  44m. 


20  S 
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PosUion  of  arches  or  belts  —  Continued. 


Designation  of 
arcb. 


Station. 


Description  of  arcb. 


Letter. 


D 

D 

D 

D 

D 

A 

D 

D 

° f 


E 

E 
B 


G 


6 

G 

F 
F 

F 

F 
F 


Carrent 
number. 


13 
13 
14 
15 
16 
17 

18 

19 
90 
21 
33 
S3 
23 
34 
35 
38 
87 
38 
39 

30 

31 
33 
33 
34 

35 

36 

37 

38. 

39 

40. 

41 

43 

43 

44. 

45 

46. 

47. 

48. 

49 

50. 

51 

53. 

53 

54 

55. 

56 
57 
58 
59 
60 
76 
61 
63 
63 
64 
65 
66 
67 
68 
69 
70 
71 
73 
73 
74 

75 
76 

77 


Namber. 


(Ill) 
(77) 
(77) 
(77) 
(47) 
(47) 

(47) 

(4) 

(4) 

(15l)&(4) 

(U) 

(1) 

(8) 

(»3) 

(33) 

(53) 

(103) 

(46) 

(43) 

(58) 

(58) 
(58) 
(58) 
(58) 

(63) 

(6) 

(51) 

(106) 

(45) 

(108) 

(13)&(154) 

(13)^^.(154) 

(13)&(154) 

(13) 

(13) 

(54) 

(85) 

(5) 

(5) 

(34) 

(90) 

(25) 

(16) 

(16) 

(16) 

(78) 
(78) 
(78) 
(3) 
(69) 
(103) 
(35) 
(35) 
(10) 
(31) 
(60] 
(38) 
(38) 
(73) 
(65) 
(37) 
(55) 
(76) 
(76) 
(9) 

(19) 

(103) 

(18) 


Item. 


Apparent  altitude. 


.1] 

M 

3 
1] 

111 

18]  } 

[1] 
3 
3 

n 

3 
1 
1 


107° 

720 

108° 

190° 

30° 

45Oand50<^ 

90O) 

105°  J 

13° 

103° 
90° 
30© 
30° 
15° 


[1 


3 

f3] 

3 
1 
2 

&21 


Less  tban  18° 


[31 
15] 
[3J 


\ 


r3j| 
1 


90° 

90O 

90°  or  30O 

330 

13°  5 

Sank  toward  horiron 

430  to  500 
Near  90°  from  N£.  to  SW 

90° 

Northof90o 

At95o 

200  s.  of  90° 

At90o 

Dittappeared  at  97^ 

450 

Little  north  of  90© 

Near  90° 

30° 

75o(orl05«>ff) 

Near  and  soatb  of  90° 

105° 
135° 
1550 


3 

\3 


450 
60° 
250 


I 
1 
3 
3 

1 
3 
4 
3, 

1 
'3 


r3 
1 

f3 
3 
3 
1 


450 


Low 


40O 
900 

10° 
18° 
250 


150 


Near90o 


30° 

80© 

20°) 

30o> 

60° 


215 


Summit  in  the  N.  E.  alt.  45° 
SummitintbeN.N.E.aItl3o 


[2] 
flj 


Time  of  appearance. 


8h.  14m.  to  lOh.  44m. 

8h.  50m. 

9h.  20m. 

9h.  50m (f), 

7h.  16m.  and  8h.  46m. 

8h.  16m.  and  9h.  41m.  and  lOh. 

8h.  59m.  to  lOh.  Im. 

7h.  7m.  to  9b.  7m. 
8h.  47m.  to  lOh.  47m. 

lOh.  33m. 
lOh.  18m. 

Magnificent  arch. 

8h.  54m.  to  9h.  14m. 

8b.  55m. 
8h.  40m. 

8h.  58m. ;  nnited  at  9h.  S8m. 

lOh.  8m. 

8h.  58m.  to  9h.  58m. 

9b.  58m. 

9b.  28m. 

8b.  26m. 

8h.  41m. 

9b.  11m. 

8b.  49m. 

Ob.  29m. 

7b.  59m.  to  Ob.  99m. 

10b.  58m. 


9b.  48m.  to  lib.  58m. 
12b.  30m. 


Very  brigbt  arch. 
A  fine  band. 


A  beautiful  arch. 
7b.  56m. 


10b.  4m.  to  lib.  4m.,  no  diac 
position. 

8b.  24m.  to  8b.  54m. 
8b.  55m.  to  9b.  5m. 

lib.  37m. 

Double  arcb. 

10b.  57m.;  lasted  only  a  few  mil 

8b.  43m.  to  9h.  43m. 

8b.  46m. 

9b.  34m. 
Small  arch. 


Double  arcb. 

Beams  or  iwrts  of  arches  in  i 

N.E. 
Arcb  of  doubtful  character. 
Perhaps  a  zenithal  arc 
Irregular  arch. 
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lu  this  table  the  altitudes  have  been,  for  the  sake  of  uniformity,  reckoned  from  0^  at 
the  north  to  180°  at  the  south  point,  and  might  be  properly  called  meridiouul  distances 
from  the  north  point. 

$  12.  If  now  I  assume  that  the  auroral  lieht  emanated  from  regions  elevated  100  miles 
or  more  above  the  earth's  surface,  I  tina  it  impossible  to  reconcile  the  innumerable 
discrepancies  in  any  manner  consistent  with  due  respect  for  accuracy  and  fullness  of 
the  observers'  reports.    The  lower  I  place  the  seat  of  the  phenomenon  the  better  agree- 
ment do  I  find  .between  the  records,  and  the  simpler  the  explanation  of  the  dihcord- 
aoces.    For  instance,  assuming  the  average  altitude  of  the  arches  to  be  69  miles,  (cor- 
responding to  one  degree  of  the  meridian  in  this  latitude,)  I  have  plotted  about  tifty 
of  the  seventy -seven  arches  noted  in  the  preceding  table,  and  by  allowing  a  rather  wide 
range  of  errors,  one  might  be  satisfied  to  conclude  that  numbers  3  and  19  refer  to  the 
same  arch  A,  and  so  on  for  other  arches,  as  shown  in  the  following  table : 


IdeniifioaHona  ofarchea. 

Deelgnations  of  arohea 

. 

Beglon  over  which  arch  mast  have  been  vertical. 

Number. 

Letter.  * 

Latitude. 

Longitude. 

\\9 

A 
B 
C 
D 
B 
F 
6 

470.5 

From  720  to  74o. 

4,  «    

440.4 

720  to  730. 

U  a*  8.  9, 86, 27, 99 y 

lO,  1 1 ,  la,  13, 14, 15, 18,  ao,  21, 22  . . 

*5.  36,  37 

430.2  to  430.8 

710  to  760. 

Moved  N.  and  S.,  between  42o  &  43^ . . 

430.6 

From  440  to  450 

720  to  740. 
760.5. 

51,  €5Q   €3,65.66 

8doto92o. 

52»  56,  60... *....!'.*.. .'..!*.***'.!.., 

480  to  490 

830  to  88O. 

*  These  letters  are  also  given  in  the  table  of  the  preceding  article. 

.  On  the  other  hand,  when  I  consider  not  merely  the  apparent  altitudes  but  the 
^^^erse  appearances  and  motions  of  these  arches,  I  am  forced  to  conclude  that  these 
l^^ot^ifications  are  quite  illusory,  and  the  possession  of  records  from  so  many  places  in 
^^'^W'  York  and  New  England  has  seemed  to  justify  the  conclusion  that  the  auroral  li^ht 
^^^^^nated  from  a  region  much  nearer  to  the  earth  than  69  miles,  unless  indeed  we  give 
^P  the  idea  that  the  auroral  light  has  a  definite  position. 

^  13.  The  movementa  of  the  aurora  are  described  as  a  rising  or  falling  motion  when  an 
*^*^li  is  in  the  northern  part  of  the  sky,  corresponding  to  a  movement  irom  the  north  or 
^^tb  respectively,  when  the  arch  is  near  the  zenith.  The  principal  cases  noted  are  as 
follows: 

Meridional  motions  of  arches. 


^•^t,ion. 


<155) 

<S7) 
CtOl) 

<-t7) 


<4) 


C53) 
<58) 


<63) 

(6) 
<13) 

<154) 
<103) 
<38) 
18 


Item. 

Arch. 

1 

3  A. 

7 

2 
2 
3 

1 

OC. 

10  D. 

15  D. 

16&17 

9 

18  D. 

3 

20  D. 

3 
2 

26 
30 

3 
5 
3 

32 

34 

35  E. 

3 

9 

36  E. 
42 

2 
2 
3 

1 

42(f) 
76 
67 
77 

Motions. 


9h.  9m.,  the  northern  arch  rising. 

8h.  42m.  to  9h.  57m.,  arch  moved  slowly  and  irregularly  from  a  few  degrees 

N.  of  the  zenith  te  14o  S. 
8h.  50m.,  arch  near  the  zenith,  mnving  slowly  southward. 
Bow  moved  from  a  little  N.  of  zenith  to  lOo  or  more  S. 
9h.  45m.,  band  IBo  S.  of  zenith  moved  slowly  S.  to  zenith,  dirtanoe  25o  or  29o. 
7h.  16m.  to  8h.  2dm..  arch  moves  from  altitude  30o  up  to  45o. 
8h.  46m.,  ai-ch  receding  to  30o  or  40o. 
9h.  41m.,  altitude  of  arch  50o. 
lOh.  Im.,  arch  receded  to  40o. 
9h.  Iro.,  belt  through  the  zenith. 
9h.  21m.,  belt  lOo  or  i5o  S.  of  zenith. 
9h.  41m.,  belt  re-appears  lOo  or  150  S.  of  zenith. 
8b.  47m.  to  9h.  32m.,  zenithal  arch  moving  slowly  southward. 
9h.  32m.  to  lOh.  7m.,  stationary. 

lOh.  7m.  to  lOh.  47m.,  returned,  northward  to  original  position. 
8h.  54m.  to  9h.  14m.,  zenithal  arch  does  not  change  its  position. 
9h.  3m.,  arch  is  sinking  gradually. 
9h.  58  m.,  arch  \1  and  2J  has  moved  up  higher. 
lOh.  8m.,  arch  \\  and  2]  again  sank  toward  horizon. 
8h.  58m.  to  9h.  58m.,  arch  [3)  appeared  and  re-appeared  higher  up. 
9h  28m.  to  9h.  43m.,  zenithal  arch  moved  southward. 
8h.  26m.  to  9h.  11m.,  band  moves  from  N.  of  zeoitli,80Uthward.  to  zenith, 

distance  15o  or  20o. 
8h.  49m.  to  9b.  19m.,  zenithal  belt  moves  toward  the  S. 
9b.  58m.  to  Uh.  8m.,  occasionally  zenithal  arch  [3J  would  wave  from  N.  to 

6.,  and  vice  versa. 
lOh.  8m.,  at  times  zenithal  bow  moved  from  N.  to  S. 
9h.  49m.  to  lOb.  34m.,  arch  swayed  slightly  from  N.  to  S. 
9h.  16m.,  to  9h.  31m  ,  arch  rose  to  altitude  30o. 
9h.  45m.,  irregular  belt  on  the  northern  horizon. 
lOh.  50m.,  broken  arch,  altitude  6O0. 
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Arch  D  is  the  only  one  for  which  mifficicDt  observations  are  given  to  afford  as  the 
means  for  comparing  observed  motions,  while  it  is  recorded  at  stations  (101  and  77)  that 
this  arch  moved  southward,  the  observer  at  station  (18)  records  its  disappeanoce 
and  re-appearance,  while  the  observer  at  station  (20)  notes  only  the  fact  that  11  remiag 
stationary,  and  began  moving  northward,  after  having  reached  its  soathemmoet 
position. 

These  different  records  might  be  plausibly  combined  together  but  do  not  seem  tome 
to  afford  any  argument  in  favor  of  the  identification  of  the  arches,  especially  wheo 
we  consider  the  uncertainty  and  indefiuiteness  of  the  recorded  times. 

$  14.  The  east  and  west  motions,  both  of  streamers  above  arches  and  of  points  of  light 
in  the  zenithal  belts,  are  collected  in  the  following  table: 

East  and  west  movements  of  beams  and  waves. 


Station.    Item. 


66 
1&5 
155 

155 

155 

49 
49 
(««) 
(7) 
57 
57 

77 
47 
47 
47 
4 

S3 

103 

46 
58 


6 

(62) 
(106) 

(13) 


(54) 

(85) 

(5) 

(16) 

(16) 
(78) 
(78) 

(103) 

(21) 
(15) 
(74) 

(38) 
(38) 

(38) 
(9) 

(9) 


14] 


4 

I 
3 
2 
2 


[31 
[2] 

laj 

[3] 

[3] 

[2] 
13] 
14J 
14] 
fS] 
[31 
[4] 

[11 


4] 

2 

1 


[3,  4, 5] 
[6] 


Aroh. 


IC. 
3  A. 
4B. 


4B. 
7 


9C. 
15 


18  D. 


26  C. 
87  C. 


34 
36 


38 
48 

46 

47 


54 
55 


58 

76 
64 


67 
67 

66? 
74 

74  f 


Motion 
from — 


W, 
E. 
E. 

£. 

W. 

W. 

W. 
N.W. 
N.W. 

E. 

E. 


W. 
W. 
E. 
W. 

E. 

E. 

E. 

£. 

E. 
W. 

E. 


E. 
E. 


Text. 


St'ny  . 
Sfny 

E. 

E. 

B. 

E. 
E. 
£. 

E. 
W. 

B. 

S.E. 

E.S.E. 


Abont  8h.  39m.,  a  brii^ht  band  roae  from  the  W.  and  passed  to  the  E. 
9h.  2Cm.,  westward  motion  of  streamers. 

81i.  48m.,  and  earlier,  stripes  moving;  westward  along  the  belt,  [3]  max- 
imum velocity,  2°  or  3°  per  second. 
9h.  59m.,  streamers  in  belt  [3]  more  westward  one-half  degree  per 

second  fitfully. 
lOh.  58m.,  due  W. ;  column  of  light  [may  have  been  there  moeh 

earlier.] 
8fa.  42m.,  et  te^.,  white  arch  moved  from  W.  nearly  across  to  E. 
lOh.  17m.,  white  column  sprane  up  from  due  W. 
7h.  40m.  to  llh.  40m.,  e(  «f 9.,  column  in  N.  W.  moved  over  to  tin S.  K. 
7h  44m.  to  Ih.  44m.,  column  in  N.  W.  moved  S.  B.  through  lUiiUi. 
9h.  25m.,  streamers  began  moving  westward. 
8h.  50m.  to  9h.  I5m.,  zenithal  arcn  whose  light  near  the  zenith  wjus 

driven  with  great  rapidity  fh)ro  £.  to  W. 
9h.  50m.,  wave  ran  aloug  arch  [3]  (18*^  S.  of  zenith.) 
8h.  3lm.,  merry-dancers  in  N.  sky  moving  from  W.  to  E. 
9n.  21m.,  curtain  formation  in  N.  sky;  undulations  from  W.  tnE. 
9h.  21m.,  while  those  in  the  belt  zenith  arch  I2j  move  from  E.  to  W. 
8h.  47m.  to  9h.  7m..  curtain  formation  in  the  N. ;  undulatory  motiofii 

from  N.  W.  to  S.  W.,  (N.  B.?) 
8h.  54m.  to  9h.  14m.,  zenithal  arch;  gentle  wave-like  motion  from  E. 

to  W. 
JetA  moved  from  E.  through  zenith  to  W. ;  band  continnea,  »03>e- 

times  appearing  and  disappearing. 

Streamers  on  the  northern  arch  move  from  E.  to  W.  several  times. 

9h.  28ni.,  narrow  belt  passes  from  due  E.,  near  horizon,  throo^h  ze' 
nith  to  near  W.  horizon.  [May  not  refer  to  motions  but  only  po 
sitions.] 

8h.  44m.,  cloud  in  E. ;  8h.  49m.,  arch  proceeded  from  a  cloud,  sod  i& 
a  moment  reached  the  W.  horizon. 

9h.  57m.,  striated  patches  in  the  N.  float  fh>m  B.  to  W. 

lOh.  58m.,  et  seq.  A  streak  ft-om  N.  W.  to  S.  E.,  near  the  seoith, 
moved  £.,  so  that  W.  end  could  be  seen. 

9h.  48m.,  slender  column  shot  up  from  K.  horizon,  and  puffs  of  vapor 
issued  from  zenith  toward  W. ;  9h.  58m.,  formed  a  perfect  arch, 
ripples  [81  in  which,  near  the  zenith,  moved  rapidly  from  £.to  W.; 
occa8iouail3''the  arch  divided — re-unites. 

lOh.  8m.,  ma^iflceiit  zenitlial  bow  ran  from  E.  to  W.  [This  maj  re- 
fer to  position  only.] 

Auroral  vapors  pass  from  E.  to  W.  along  aroh  [2].  [This  arch  mast 
have  stretcbea  from  N.  W.  to  N.  E.] 

llh.  13m.,  merry -dancers  near  the  zenith,  moving  toward  zenith  fhn> 
every  point  excepts. 

8h.  54m.,  et  seq.  Beams  above  arch  [2]  shooting  to  the  zenith,  bat  do 
lateral  motion. 

lOh.,  et  »eq.  Beams  from  zenithal  arch  [3]  shoot  southward  to 
horizon. 

8h.  54m.,  et  »eq.  Curved  line  of  streamers  [curtain  formation]  mor- 
lug  rapidly  for  ten  minutes  from  £.  to  W. 

9h.  5ra.,  et  seq.  Soon  after  [3]  had  disappeared,  a  broad  belt  morea 
rapidly  from  £.  to  W.  forming  an  arch,  altitude  25 ;  soon  diaap- 
noarod 

9h.  49m.,  cloud  of  light  in  the  E.  expanding  due  W.,  formlne;  a  nar- 
row arch  [2] ;  motion  W. ;  this  arch  gradually  recede*!  to  the  £• 

9h.  4lm.,  streamers  moving  from  E.  to  vV.  along  arch  [IJ  io  the  N. 

12h.  43m.,  five  streamers  moving  from  due  E.  westwara. 

8h.  49m.,  aurora  began  with  banner  in  the  £.,  extending  northwest- 
ward. 

9h.  31m.,  narrow  arch  from  £.,  l.V  N.  W.,  15°  N. 

9h.36m .  contracted  to  a  patch  in  the  £.,  and  had  disappeared  at 
9h.  46m. 

lOb.  16m.,  a  few  streamers  in  the  N.  moved  from  E.  to  W.  . 

llh.  4m.,  three  streamerA,  beginning  at  S.of  E.,  reach  overtowarQ 
N.  E.  and  N.  W. :  disappear  entirely  at  llh.  24m.  . 

llh.  24m..  a  single  beam  extends  from  E.  S.  E.  over  the  zenith  towara 
W.  N.  W. ;  disappeared  at  12h.  4m. 
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A  brief  consideration  of  the  E.  and  W.  movements,  recorded  in  the  precedin^i^  table, 
■howB  that  the  formation  of  auroral  arches  proceeded  from  a  region  over  Eastern 
New  York,  corresponding  nearly  with  Lake  Champlain  and  the  Hudson  River  Valley, 
whence  waves  or  beams  of  light  moved  eastward  over  New  England  and  westward  over 
the  Lake  Region. 

The  disappearance  or  fading  of  the  light  was  accompanied  by  an  inverse  move- 
ment or  contraction  toward  Central  New  York.    Station  47  notes  that  the  movements 
in  the  northern  sky  were  from  W.  to  E.,  while  those  at  the  zenith  and  S.  of  it  were 
from  £.  to  W. ;  and  thie  records  of  other  observers  agree  with  this  to  such  an  extent 
as  to  justify  the  statement  that  apparently  in  general  the  development  of  light  was  ac- 
companied by  a  motion  from  the  central  region,  while  its  decline  or  disappearance  was 
accompanied  by  movements  toward  the  central  region.    Especially  are  these  state- 
ments confirmed  by  phenomena  recorded  at  extreme  western  stations.    Of  the  velocity 
of  this  motion  I  can  give  no  determination.     The  estimates  of   apparent  angular 
velocity  are  in  general  quite  crude,  and  if  we  have  recourse  to  the  comparison  of  the 
times  of  formation  and  breaking  up  of  arches  at  neighboring  stations,  we  meet  with 
two  difficulties :  first,  the  uncertainty  of  the  recorded  times ;  and  second,  the  extreme 
probability  that  the  development  of  light  generally  began  at  several  points  in  an  E. 
and  W.  Irne,  and  proceeded  forward  from  each  simultaneously,  precisely  as  was  ob- 
serred  at  Station  (13)  [3]  between  9»»  48™  and  9»»  58™. 

\  15.  The  similarity  of  the  phenomena  described  in  the  preceding  paragraphs  to 
tiioee  of  the  electric  discharge  continually  forces  itself  upon  the  attention.  In  the 
latter,  tlie  dielectric  between  the  charged  conductor  and  neighboring  bodies,  (on  which 
thecondnctor  acts  inductively,)  is  in  a  state  of  electric  tension — such  that,  if  favorable 
molecular  changes  take  place  at  one  or  more  points  in  its  substance,  a  discharge  takes 
place  along  the  line,  connecting  these  points.  We  can  reproduce  the  same  conditions 
iQ  the  case  of  the  aurora  of  April  7,  if  we  suppose  the  electrified  bodies  to  be  masses 
of  atmosphere  E.  and  W.  of  New  York,  acting  upon  each  other  through  the  inter- 
mediate air,  in  which,  regions  favoring  the  electric  discharge  are  formed  by  the  cooling 
of  the  air  and  condensation  of  its  vapor. 

On  the  other  hand,  if  the  formation  of  arches  had  not  been  so  prominent  a  feature, 
the  vertical  movements  of  the  beams,  streamers,  or  merry-dancers  would  have  sug- 
gttted  simply  an  electric  discharge  upward  between  the  earth  and  atmosphere.  In 
e^eral,  therefore,  it  is  allowable  to  consider  an  aurora  as  an  electric  discharge 
between  the  earth  and  upper  atmosphere  on  the  one  hand,  and,  on  the  other,  between 
Prions  portions  of  the  atmosphere  itself,  the  details  of  which  are  very  nearly  as  fol- 
lows: 

(a.)  The  auroral  light  exists  sometimes  as  patches  or  clouds,  but  more  frequently  as 
iDmiQoas  lines,  inclined  to  the  earth's  surface,  and  approximately  parallel  to  the  free 
•oagnetic  needle. 

(i.)  The  luminous  lines  are  associated  together,  forming  wave  and  cylindric  sur- 
^'^  either  of  which  appears  sharply  defined  in  the  portions  where  their  tangent  planes 
^directed  toward  the  observer,  giving  rise  to  the  appearance  of  beams  or  streamers 
^uich  are  therefore  ill-defined  on  one  edge,  but  sharply  defined  on  the  other. 
.  (<^)  The  luminous  wave  surfaces  are  themselves  arranged  parallel  to  each  other,  ^iv- 
'^Srise  to  arches  or  belts  across  the  sky,  which,  when  the  observer  is  favorably  situ- 
*W  so  that  his  lines  of  sight  are  nearly  parallel  to  the  luminous  lines,  are  seen  by  him 
^  striated  belts  or  arches,  each  stria  of  which  corresponds  to  an  elementary  wave  sur- 
^^,and  which  structure  is  well  described  by  the  observer  at  station  (49)  as  resembling 
^^  Tertebne  and  ribs  of  an  animal.    A  slight  curvature  in  the  luminous  lines  or  a 
l^rspective  effect  prevents  the  striated  appearance  from  being  well  seen  except  near 
^^e  meridian.    When  the  luminous  lines  are  quite  straight,  and  especially  when  asso- 
5?^^^  together  in  perfect  parallelism,  but  without  being  grouped  into  wave  sui*faoes, 
^ere  results  the  corona  around  the  magnetic  zenith  witn  merry-dancers  on  all  sides,  as 
^^rded  by  the  observer  at  station  (5)  [4]  11*»  13™.    This  phnse  of  the  aurora  is  prob- 
^«>ly  best  seen  when  the  luminous  lines  are  comparatively  short. 
<^  (d.)  Inasmuch  as  the  definite  edge  of  a  streamer  is  simply  an  optical  effect  produced 
^7  viewing  those  portions  of  a  curved  surface  that  lie  in  the  tangent  plane  that  passes 
^the  observer,  it  follows  that  a  person  at  a  distance,  viewing  the  same  wave  surface 
^ill  receive  from  a  slightly  different  portion  thereof  the  impression  of  a  definite  streamer, 
^1  indeed,  he  sees  any  at  all.    For  a  similar  reason,  that  which  appears  to  one  as  a  well- 
defined  arch  or  belt  near  his  zenith  will  appear  to  an  observer  further  S.  as  a  collec- 
^OQ  of  streamers  which  may,  in  fact,  easily  become  so  faint  or  ill-defined  as  to  be 
^arcely  noticeable,  while  the  streamers  which  he  does  observe,  as  such,  may  be  formed 
^y  an  entirely  different  set  of  luminous  lines  and  surfaces.    Furthermore,  an  observer 
^  the  N.,  looking  southward,  may,  with  equal  ease,  be  observing  quite  a  different 
^^ject  from  either  of  the  others.    The  statement  is  therefore  warranted  that  although 
^  auroral  light  emanates  from  definite  points  and  lines,  yet  the  arches  and  streamers 
"»ve  no  pro{>er  locus. 
(&)  The  luminous  lines  have  motions  both  transverse  and  parallel  to  their  direction, 
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bnt.  Id  addition  to  this,  slight  changes  in  the  flexures  or  arrangement  of  the  Inmin* 
surfaces,  arrayed,  as  they  often  are,  one  behind  the  other,  give  rise  to  a  complete  chai 
in  the  appearance  of  the  arches  and  beams.  Thus  it  results  that  the  movements  of  i 
arches  up  and  down,  or  N.  and  S.,  and  the  movements  of  the  beams  or  strise,  take  pi 
in  a  manner  entirely  diverse  from  the  changes  going  on  among  the  luminous  points 

(/.)  A  comparison  of  the  apparent  angular  motion  E.  and  W.  of  the  waves  near 
zenith,  and  of  the  streamers  observed  fn»m  stations  further  S.  would,  if  the  same  obj< 
were  observed,  afford  an  additional  means  of  determining  the  average  elevations  of 
mass  of  light.    The  data  at  hand  are  too  crude  to  afford  any  result,  in  the  present  c 
the  general  indications  are,  however,  very  strongly  in  favor  of  the  conclusion  that 
luminous  lines  were  within  ten  miles  of  the  earth. 

(g.)  The  electric  phenomena  of  the  atmosphere  embrace  on  the  one  hand  lightni 
attending  cumulus  clouds,  and,  on  the  other,  the  aurora,  attending  cirrus  or  stratus  f 
haze,  and  in  both  cases  the  electrification  of  the  atmosphere  is  evidently  primarily  < 
to  the  inductive  influence  of  the  earth.  Between  these  comes  a  third  class  of  eleci 
discharges,  that,  namely,  which  gives  rise  to  the  phosphoresceuce  of  clouds.  Such  pi 
phorescence  was  noted  April  7th,  at  stations  (109)  and  (12;)  it  has  been  obser 
by  myself  in  Washington  on  occasions  too  numerous  to  enumerate,  when  the  wb 
heavens  were  obscured  and  rain  or  snow  imminent ;  especially  has  it  been  remarka 
distinct  on  the  edges  of  the  banks  of  clouds  advancing  from  the  N.  W.,  and  immediat 
preceding  a  sudden  change  from  warm,  moist,  southerly  to  cold,  dry  N.  or  N. 
winds;  it  has  also  been  frequently  recorded  in  connection  with  the  lightning  i 
rain  of  hurricanes.  lu  fact  the  luminous  or  phosphorescent  clouds  due  to  the  sil 
discharge  of  electricity  between  their  component  atoms  is  a  far  more  frequent  pheno 
enon  in  these  latitudes  than  either  lightning  or  aurora,  and  connects  together  all 
luminous  electric  phenomena  of  the  atmosphere  in  such  a  way  as  to  show  that  wl 
the  electricity  is  due  to  the  induction  of  the  earth,  the  form  of  the  discharge  is  < 
to  the  state  in  which  the  atmospheric  moisture  exists  at  the  time. 

{h.)  It  accords  with  the  preceding  views  that  we  find  the  beams  and  arches  hig 
above  the  ground  and  far  less  numerous  and  brilliant  in  the  W.  than  in  the  E.,  i 
that,  in  general,  the  Lower  Lakes  and  New  England  have  ever  been  distinguished 
brilliant  auroral  displays,  since  here  not  only  mountains  with  their  high  elective  t 
sion  but  moisture  and  rapid  alternations  of  temperature  predominate. 

(15.)  The  present  study,  therefore,  tends  to  remove  the  aurora  from  among  i 
cosmic  and  to  bring  it  among  the  atmospheric  phenomena,  but  the  crudeness  of 
data  constrains  me  to  hope  that,  for  the  further  elucidation  of  this  subject,  the  num 
of  aurora  observers  may  be  increased,  especially  in  New  York  and  New  England,  a 
that  they  will  adopt  a  uniform  standard  of  time,  for  which  Washington  time  is  prel 
able,  since  it  may  always  be  obtained  by  telegraph  from  the  NaviQ  Observatory,  a 
affords  the  most  convenient  standard  for  the  United  States. 

CLEVELAND  ABBE 

October  25, 1876, 


Appendix  I.— Table  I. 

AURORA  OF  APRIL  7,  1874, 
Stations  and  observers. 
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Aurora  of  April  7, 1874. — Continued. 
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Aurora  of  April  7, 1874 — Continued. 
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Appendix  I.— Table  II. 
Stations  arranged  in  order  of  longitude. 
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StoHans  arranged  in  order  of  longitude — Continued. 
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Appendix  II. 

The  original  reports  of  observations, 

ts  of  observations  of  the  aarora  are  classified  as  those  of  (A)  Signal-Service 
B)  Yolunt-ary  observers,  (C)  reports  obtained  from  newspapers  and  scientific 

lowing  notes  there  are  given  for  each  station  the  copies  of  the  observers' 
r  nearly  as  they  have  b^n  received  at  this  office.    The  numbers  by  which 

are  known  are  as  given  in  Appendix  I,  Table  I.  Any  additions  that  have 
by  myself  are  inclosed  in  brackets,  [  ],  and  relate  especially  either  to  the 
into  Washington  time,  corresponding  to  the  observer's  local  time,  or  to  the 
I  azimuth  corresponding  to  the  observer's  description,  or  else  to  the  nnmber 
>r  convenience  of  reference,  I  have  designated  the  individual  items  that 
ed  in  the  notes.  Azimuths  are  assumed  unless  there  is  contrary  evidence 
n  counted  from  0^  at  the  south  through  90°  at  the  west,  and  so  on  to  360°. 
oconnts  in  slightly-different  words  are  sometimes  inserted  in  parenthesis. 
t  Beach, — An  aurora  visible  at  10.30  p.  m.  [10.18,]  was  of  the  first  class, 
arch  [3]  30°.  Azimuth  160°  to  190°.  (Two  streamers  visible  at  11  p.  m., 
1 11.12  p.  m.  [11.0]  two  streamers  [2]  visible  within  the  arch;  altitude  of 
l]  was  about  20°,  sometimes  rising  to  30°  and  inclined  to  the  northeast  at 

about  85°.    The  aurora  was  bonnded  by  an  arch  of  heavy  cloud  [1 ;]  be- 
inct  at  11.30  p.  m.,  [11.18.] 
/  Hook, — ^At  10.50  p.  m.  [10.38]  a  faint  ancora  [1]  was  observed  growing 
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brighter  nntil  11.20  p.  m.  [11.08]  when  it  was  hidden  by  the  fog  [2;]  its  variety,  ex- 
tent, and  altitade  coald  not  be  ascertained  for  the  fog. 

(3.)  Toledo, — At  a  few  minutes  before  9  p.  m.  [9.26]  a  perfect  aaroral  corona  [1] 
[arch?]  was  observed  by  Private  Montague,  who  was  on  duty  at  the  time.  Its  posi- 
tion in  the  sky  was  N.  N.  £  at  an  elevation  (of  its  center)  of  about  55°  from  the 
horizon.  The  beams  all  tended  into  the  center  and  were  of  a  brilliant  white  color.  An 
irregular  arch  of  light  [2]  was  observed  very  low  down  on  the  horizon.  After  about 
30  minutes  [10.0]  the  sky  was  overcast  with  cirrus  clouds  and  the  aurora  was  obscured. 

(4.)  Albany. — A  continuous  auroral  display  took  place  between  7.20  p.  m.  [7.07]  and 
11.20  p.  m.  [10.07.]  At  first,  an  arch  [1]  on  the  northern  heavens,  with  its  extremities 
at  160^  and  220^  in  azimuth,  and  its  vertex  at  an  altitude  of  12^,  superposing  a  dark 
segment  [0]  of  what  seemed  heavy  clouds,  and  exhibiting  a  white  light  of  moderate 
brilliancy.  Numerous  streamers  ot  from  two  to  three  degrees  in  breadth  issued  trom. 
the  arch  to  an  altitude  of  30^.  Although  white  light  was  predominant  in  thes» 
streamers,  rays  of  light-red  light  were  observed.  Several  streamers  were  apparently 
iu  front  of  the  dark  segment,  and  through  the  latter  the  former  could  be  seen. 

At  9  p.  m.,  [8.47,]  streamers  became  innumerable,  and,  as  it  were,  the  arch  seemed  t<^ 
be  dissolved  into  brilliant  streamers  of  a  light  crimson  tint,  which  rapidly  one  after 
the  other  shot  up  to  an  altitude  of  30^ ;  then  just  as  rapidly  forming  into  a  curtain  for — 
mation  [2  J  of  nearly  20^  in  height  extending  from  160^  W.  to  220^  W.  iu  azimuth,  witl^ 
a  slight  inclination  toward  the  northwestern  horizon. 

The  light  exhibited  by  this  curtain  [2]  was  principally  white,  with  light-yellow,  bla&, 
and  even  greenish  tints,  while  its  undulating  motion  from  N.  W.  to  S.  W.  was  exceed- 
ingly slow. 

At  9.20  p.  m.  [9.07.]  the  phenomenon  faded  out,  and  light  fleecy  clouds  [4]  of  similikr 
formation  were  observed  iu  the  same  positiou.    Simultaneously  [8.47]  with  the  cur- 
tain [2]  formation  a  perfect  arch,  [3,]  extending  from  100<^  W.  to  200<^  [f  ]  [260^]  W. 
in  azimuth,  and  passing  through  a  point  12^  S.  of  the  zenith,  was  observed.      This 
arch,  4^  in  breadth,  exhibited  brilliant  white  light,  and  continued  until  11.20  p.  m., 
[11.07,1  moving  slowly  toward  the  south  until  9.45  p.  m.,  [9.32, J  remaining  stationary 
until  10.20  p.  m.,  [10.07,]  and  returning  to  the  position  firom  which  it  had  started  at  11 
p.  m.,  [10.47.] 

(.').)  Erie, — An  aurora  observed  as  a  luminous  [1]  appearance  in  the  N.  at  8  p.  m., 
[8.13.]  Shortly  after,  beams  shot  up  to  an  altitude  of  45^.  At  9  p.  m.  [9.13]  it  again 
changed  to  two  arches,  [2  and  3,]  (see  Loomis's  Meteorology,  p.  174,  art.  348,)  extend- 
ing entirely  across  the  heavens  from  £.  to  W.,  the  first  [2]  having  an  altitude  of  45°, 
the  second  [3]  of  60^;  also,  beams  from  lower  to  upper  arch.  At  11  p.  m.  [11.13 
extremities  from  N.  £.  to  N.  W.  Afterward,  at  11  p.  m.,  [11.13,1  arches  disappeared 
and  aurora  changed  to  merry  dancers,  [4,]  appearing  almost  directly  in  the  zenith,  and 
seeming  to  have  a  motion  from  every  point  of  compass  except  the  extreme  S.  Light 
of  pale  or  straw  color.  (This  is  the  finest  auroral  display  I  have  observed  at  this  sta- 
tion.)   Aurora  disappeared  at  12  m.,  [12.13.] 

(6.)  Osufego, — At  8.40  [8.39]  a  dark  [2]  segment  or  cloud  was  observed  resting  upon 
the  northern  horizon,  extending  from  N.  E.  to  N.  W.    At  8.45  [8.44]  there  appeared  in 
the  E.  a  cloud  [3]  more  dense  than  the  one  referred  to,  and  of  a  conical  shape,  resem- 
bling a  cumulus  cloud.    At  8.50  p.  m.  [8.49]  an  arch  [3]  of  a  pale  straw  color  seemed 
to  proceed  from  this  cloud  toward  the  zenith,  and  in  a  mom^ut  had  reached  the  west- 
ern horizon  ;  extremities  were  due  £.  and  60^  W.,  (or  15°  N.  of  W.)    This  lasted  until 
9.20  p.  m.,  [9.19,]  the  eastern  extremity  changed  about  5°  to  the  S.  of  £.,  when  the 
belt  or  arch  began  to  recede  more  toward  the  south  and  gradually  disappeared ;  the 
summit  of  arch  was  a  little  south  (say,  7°)  of  zenith.    At  the  same  time  the  dark  [2] 
segment  resting  in  the  north  began  to  quiver,  extending  in  filaments  upward;  beyond 
this  cloud  was  bright  light,  [1.1    At  9.30  p.  m.  [9.29]  the  arch  had  entirely  disappeared, 
and  the  beams  of  light  in  the  N.  had  extended  nearly  to  the  zenith.    My  assistant,  I. 
Craig,  says  from  this  time  there  was  nothing  of  remarkable  note,  more  than  at  times 
the  flashes  would  assume  a  serpentine  form,  shooting  and  darting  like  lightning,  and 
had  not  disappeared  at  12.30  [12.291  a.  m.  of  the  8th. 

(7.)  New  Haven, — About  8  p.  m.,  L7-44,]  at  a  height  of  about  35°  and  above  some  de- 
camping clouds  [1]  iu  the  N.  W.,  became  visible  the  extremity  of  an  auroral  beam  [2] 
or  column.  The  sky  continued  to  clear,  showing  about  10°  of  the  upper  part  of  the 
column  at  8.30  p.  m.,  [8.14 ;]  a  few  minutes  after  this  time,  however,  a  covering  of  cu- 
mulus spread  over,  obscuring  the  phenomenon  ;  9.30  p.  m.  [9.14]  the  sky  having  again 
cleared,  the  whole  solitary  beam  appeared  as  a  luminous  column  r2]  resting  on  the 
horizon  about  20°  W.  of  N.  and  extending  to  a  point  about  10°  S.  E.  of  the  zenith.  No 
more  clouds  appearing  during  evening,  the  single  column  [2]  was  seen  to  move  bodily 
from  the  above-described  position  toward  the  §,  W.,  being  subjected  in  its  progress  to 
recurring  fits  of  brilliancy,  the  maximum  of  which  occurred  about  11.16  p.  m.,  [ll.OOJ 
At  midnight  [11.44]  the  column  was  still  visible,  extending  from  a  point  about  20° 
above  the  horizon  at  due  N.  W.,  to  30°  S.  E.  of  zenith,  crossing  the^latter.  Between  1 
[12.44]  and  2  [1.44]  a.  m.  of  the  8th,  the  light  disappeared,  not  recurring  throughoat 
the  night. 
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(&)  Bamegat  InUt — At  11  p.  m.  [10.49]  aaroral  [1]  lights  were  seen  in  the  N.,  aboat 
15°  above  the  horizon. 

(9.)  Saint  Paul.— Between  7  [8.04]  and  8  p.  m.,  [9.04,]  or  about  7.30  p.  m.,  [8.34,]  an 
aorora  [1]  was  visible  in  the  N.  extending  from  N.  E.  to  S.  W.,  from  which  one  [2]  sin- 
gle beam  4^  wide  appeared  reaching  from  the  N.  £.  end  of  aurora  to  70^  or  80^,  or 
nearly  to  the  zenith,  color  rosy  red,  visible  until  after  midnight,  [1.04.]  The  aurora 
[I]  WAS  simply  a  diffused  light  having  an  altitude  of  10^  or  15°  above  the  horizon  ; 
between  9  [10.04]  and  10  [11.04]  p.  m.,  or  about  10  [11.04]  p.  m.  there  were  seen^at  a 
point  a  little  [28<PT]  S.  of  E.  three  [3  and  4  and  5]  very  wide  (about  8°  each)  beams 
extending  obliquely  from  each  other,  and  the  lower  end  of  beams  was  12P  to  15°  above 
the  horizon,  while  the  npper  end  of  one  of  them  [5]  reached  the  zenith,  thenecoud  [4] 
a  grade  lower,  and  the  third  [3]  a  grade  lower  still,  disappearing  a  few  minutes  after 

10  p.m.,  [11.04, J  entirely  disappeared  at  10.20  p.m.,  [11.24,]  and  shortly  after  that 
[after  11.24]  a  single  beam  [6]  spanned  the  sky  from  horizon  to  horizon,  commencing 
from  £.  8.  E.  and  ending  at  a  point  a  little  W.  of  N.  W.;  the  beam  [6]  was  of  a  pale 
atraw-color  at  each  end,  and  as  it  reached  the  zenith  the  color  changed  to  a  faint  red ; 
the  beam  was  of  uniform  width,  of  about  1°  or  1^°  (about  2-3°)  and  very  distinct, 
and  lagtiog  about  half  an  hour,  disappeared  about  11  p.  m.,  [12.04.] 

The  beam  [6]  appeared  to  incline  a  little  to  the  south  of  the  actual  zenith-point. 
The  extreme  ends  of  the  aurora  [1]  did  not  reach  within  8°  or  10°  of  the  extended 
beam  or  auroral  bow  ;  aurora  proper  remained  visible  until  after  midnight,  [1.04]. 

(10.)  Grand  Haven. — A  fine  display  of  aurora  was  observed  at  7.30  p.  m.,  [8.07,]  and 
coDtinaed  until  3  a.  m.  [3.37]  of  the  8th,  with  the  exception  of  a  short  disappearance 
at  midnight,  [12.37.]  It  was  composed  of  a  faint,  yellowish  light,  [1,]  extending  from 
N.toN.E.,  and  appeared  from  3^  to  5°  above  the  horizon,  accompanied  by  luminons 
l)CMiB  [2]  of  same  color  that  extended  from  3°  to  50°  toward  zenith.  An  arch  of  light 
[3]  of  the  same  kind,  extending  from  E.  N.  E.  to  N.  N.  W.,  the  highest  point  of  which 
nearly  reached  zenith,  formed  at  10.20  p.  m.,  [10.57,]  and  lasted  a  few  minutes. 

(U.)  Long  Branch, — At  10.45  [  10.33]  p.  m.  an  aurora  [1]  was  first  observed  in  theN.W., 
reaching  an  altitude  of  30°,  or  two-thirds  of  the  zenith-distance.  It  was  visible  until 
^r  midnight,  [11.48.]  There  was  not  much  action  attending  the  phenomenon,  as  ob- 
served from  this  place,  other  than  a  plain  arch.    It  grew  gradually  less  brilliant  about 

11  p<m.,  [10.48,]  until  after  midnight,  [11.48.]  At  the  time  the  ofiice  was  closed,  it  was 
only  a  lominouR  arch,  [I,]  resembling  cirrus  clouds,  somewhat  phosphorescent.  This 
Uat  was  about  12.30  a.  m.  [  12.18]  of  the  8th. 

(12.)  Fori  Gt^Mm.— Between  6  [7.12]  and  7  [8.12]  p.m.,  there  was  an  arch  [1]  of 
jigbt  extending  from  N.  E.  to  W.,  [1,]  very  much  resembling  an  aurora,  rays  [2]  of 
light  shooting  up  more  than  half-way  to  the  zenith.  At  the  same  time  a  long,  round, 
nnbroken  cloud,  very  close  to  the  earth  and  apparently  close  to  us,  moved  rapidly  south, 
possibly  40  or  50  miles  an  hour.  At  the  same  time  the  stratus  clouds  [4]  over  it,  made 
Jjinble  by  the  strange  illumination,  were  moving  rapidly  in  the  opposite  direction, 
toe  lij^ht  upon  them  making  them  very  much  resemble  auroras  as  seen  in  folds  of  a  cur- 
t*>D  rolling  and  unrolling.    Have  never  seen  anything  like  it  before. 

{IX)  Buffalo. — Aurora  visible  during  theeveuing.  First  observed  at  8.50  p.  m.,  [8.58.] 
It  then  consisted  of  slender  luminous  beams,  [0,]  of  a  pale  bluish  light,  resting  upon 
*  dark  bank  [1]  of  stratus  clouds  that  extended  along  the  northern  horizon  from  155° 
toSO^Oof  azimuth,  and  the  center  and  thickest  part  of  the  bank  extending  in  altitude 
toaboQt  15°,  while  overhead  at  a  hisight  of  about  75°  an  arch  [2]  of  white  luminous 
^'por  extended  from  E.  to  W.,  in  breadth  about  2°,  but  so  dim  and  undefined  at  its 
extremities  as  to  be  undistinguishable  from  the  surrounding  sky.    At  9.20  p.  m.,  [9.28,] 
^bisarch  [2]  had  entirely  disappeared,  but  the  slender  luminous  beams  [0]  still  shot 
Qp  toward  the  zenith,  varying  in  altitude  from  about  20°  to  50°.    These  [01  remained 
stationary  while  the  arch  [2]  was  visible,  but  at  intervals  several  of  them  [0]  Mcemed 
to  blend  together,  forming  columns  of  pale-yellow  light  that  would  gradually  fade 
'Qd  disappear,  after  lasting  3  to  5  minutes,  and  temporarily  eclipsing  in  splendor  the 
jl^acent  beams.    Meanwhile,  a  thin  haze,  [7,]  which  up  to  the  present  [9.38]  had 
oeen  almost  imperceptible,  began  to  increase  in  density  and  to  veil  the  luster  of  the 
^rstbat  had  been  previously  shining  with  unusual  brilliancy.    At  9.40  p.  m.,  [9.48,] 
a  slender  column  of  luminous  vapor  [3]  shot  up  from  the  eastern  horizon,  gradually 
extending  its  summit  upward  toward  the  zenith,  while  puffs  of  thin   white  vapor 
^ed  therefrom,  and  moved  toward  the  west  in  a  direct  line,  passing  through  the 
zenith.    These  gradually  united,  and  at  9.50  p.  m.  [9.58]  formed  a  complete  arch,  [3,] 
spanning  the  heavens  from  E.  to  W.,  varying  in  breadth  fi*om  2°  to  5°.    At  this  time 
fipples  [8]  of  thin,  white,  luminous  vapor,  varying  in  length  from  2°  to  about  6°,  and 
with  their  extremities  pointing  N.  and  S.,  were  distinctly  visible  in  the  zenith,  moving 
rapidly  along  the  arch  from  E.  to  W.    This  arch  [3]  remained  visible  np  to  11.50  p.  m., 
[11.58,]  the  stars  Mng  distinctly  visible  through  the  luminous  vapor,  and  then  grad- 
nally  disappeared.    At  no  time  during  its  appearance  was  its  light  brilliant.    Occa- 
sionally it  [3]  seemed  to  ware  [9]  from  N.  to  S.,  and  vice  versa.    Again  it  [3]  would 
divide,  the  Taper  overhead  being  parted  as  if  a  strong  current  of  air  had  swept 
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throDgb  it.  It  would,  however,  reanlte  and  assame  ita  former  positioD.  There  was 
seemingly  no  visible  connection  between  the  arch  [3]  and  the  beams  [0]  previously 
alluded  to.  About  12.15  a.  m.  [12.23]  of  the  8th,  the  arch  [4]  again  began  to  form, 
and  was  complete  at  12.30,  [12.38,]  its  position  being  abont  15^  south  of  the  zenith. 
Meanwhile  the  beams  [0]  along  the  northern  horizon  increased  in  brilliancy  and  as- 
sumed a  purple  tinge,  moved  with  a  quick  lateral  motion,  sometimes  from  £.  to  W., 
and  vice  versa.  Again  the  arch  disappeared*  and  at  1.30  a.  m.  [1.38]  was  re-formed 
[5]  about  20^  farther  S.,  while  the  beams  [0]  in  the  N.  began  to  assume  the  appearance 
of  a  sinuous  curtain  [10]  arranged  in  numerous  and  complex  folds,  ever  varying  and 
developing  new  undulations.  This  arch  [5]  again  disappeared  and  another  [6]|  was 
formed  at  3.15  a.  m.,  [3.23,]  at  an  altitude  of  about  25^  above  the  southern  honzon, 
[Z.  D.  south  65^.]  About  4  a.  m.,  [4.08,]  the  arch  [6]  began  to  break  up,  and  the 
beams  [0]  to  diminish  in  number.  Both  gradually  fadi^  and  finally  disappeared 
toward  day-break.  During  the  earlier  part  of  the  display,  the  air  was  highly  charged 
with  moisture,  the  humidity  ranging  about  90  per  cent.;  toward  morning,  however, 
it  fell  to  about  75  per  cent. 

(14.)  EMtport, — Dense  cirrus  cloud  covered  the  sky  at  midnight,  [11.15  p.  m.,]  through 
which  there  could  be  observed  auroral  light. 

(15.)  Milwaukee,^ k.t  8.30  [9.13]  faint  light  appeared  in  N.  E.  An  auroral  display  in 
the  N.  E.  after  8.55  p.  m.,  [9.38,]  consisting  of  a  band  or  bow  [1]  of  pale  light,  stretch- 
ing from  abont  2^  [azimuth  182^?]  E.to43o  [azimuth  223°?]  E.;  height  at  center 
about  4^  ;  color,  pale  yellow,  with  short  alternate  crimson  flush.  At  and  aft«r  mid- 
night, [12.43.]  In  connection  with  this  display,  on  an  average  live  [numbers  2, 3, 4,5, 
and  6]  distinct  streamers  of  a  silvery  white,  (having  a  motion  commencing  at  an  alti- 
tude of  47^  above  due  E.  and  ending  after  passing  westward  about  20°,)  motion  down- 
ward and  from  E.  to  N.  W.,  prevailed  at  intervals  from  about  \(P  N.  of  the  zenith  and 
40  E. ;  length  of  streamers  on  an  average  25° ;  width  from  |°  to  1°.  The  display 
ceased  some  time  after  2  a.  m.,  [2.43,]  April 8, 1874. 

(16.)  Detroit. — ^About  8.30  p.  m.  [8.54]  an  unusually  brilliant  aurora  became  visible. 
It  consisted  of  two  [1  and  2]  distinct  concentric  arches,  extending  from  a  point  a  little 
to  the  E.  of  N.  E.  [E.  N.  E.]  to  a  point  slightly  W.  of  N.  W.,  [  W.  N.  W. ;]  the  upper  one 
[2]  having  an  altitude  of  about  40° ;  the  accompanying  stratum  of  haze  [0]  from  con- 
trast appeared  much  darker  than  usual ;  beams  [4]  were  constantly  shooting  toward 
and  sometimes  reaching  the  zenith  ;  no  lateral  motion  noticed.  About  9.40  p.  m.  [10.04] 
a  third  [3]  but  much  broader  and  more  brilliant  band  than  the  others  appeared ;  it 
extended  in  the  same  direction  from  E.  to  W.  as  the  other  two,  reaching  to  the  zenith ; 
from  this  arch  there  shot  beams  [5]  of  light  which  sometimes  reached  to  the  southern 
horizon.  About  11  p.  m.  [11.24]  the  arches  disappeared,  but  the  northern  heavens  still 
presented  a  luminous  appearance.  (Shortly  before  11  p.  m.  [11.24]  the  two  [1  and  2] 
lower  and  the  greater  portion  of  the  upper  arch  [3]  disappeared,  and  the  remaining 
portion, the  middle  of  the  arch.  [3,]  disappeared  at  11  p.m.  [11.24.]  It  [3]  did  not 
change  its  position  during  the  display.)  The  color,  pale  yellow,  did  not  change  during 
the  display. 

(17.)  Burlington. — First  observed  in  due  N.  at  10.15,  [10.00.]    Beautiful  aurora  at  11 
p.  m.  [10.45]  in  the  N.    Position  often  changing  from  N.  W.  to  N.  E.,  forming  curves  or 
arches  [1]  from  due  N.  W.  to  due  N.  E.,  with  slender  beams  [2]  shooting  from  the- 
center  to  an  altitude  of  15°  above  the  horizon. 

(18.)  Pembina. — 8.25  p.  m.,  [9.45,]  aurora ;  a  narrow  and  irregular  belt  of  light  [1}  oi 
a  pale  straw-color  resting  on  the  northern  horizon,  remainder  of  the  sky  covered  with, 
stratus  clouds,  [2.]  8.50  p.  m.,  [10.10,]  patches  of  aurora  [1]  observable  through  rifts 
in  the  clouds,  N  ;  9.30  p.  ni.,  [10.50,]  clouds  breaking;  aurora  assumed  the  appearsnca 
of  a  broken  arch,  [2 ;]  altitude  60°,  partially  obscured  by  stratus  clouds.  9.55  p.  m^ 
[11.15,]  weather  clearing  rapidly;  aurora  [2]  now  a  diffuse  light,  fading  gradually. 

(19.)  Davenport. — An  auroral  light  very  faint  [1]  in  appearance,  of  a  pale-yellow 
color.    Was  visible  in  the  northern  sky  from  9  to  9.20  p.  m.,  [9.54  to  10.14.] 

The  display  was  extremely  faint  and  diffuse  with  no  well-marked  or  prominent  [1  j 
featnres,  and  its  duration  was  short,  as  above  stated. 

(20.)  Dubuque. — A  large  nnmber  of  northern  lights  [1]  were  observed  from  9  p.  m. 
9.55]  nntil  some  time  after  the  10.05  p.  m.  [11]  observation,  extending  from  the  N.W 
1]  around  to  the  northeastern  horizon. 

(21.)  Marquette. — ^7.20  p.  m.,  [8.01,]  aurora.  Along  the  northern  horizon  a  thick  bank  of 
cloud  [0  J  obscureH  the  view,  but  in  the  E.  a  streamer  [3]  of  a  bright- white  color  rises  to 
a  height  of  about  60°.  There  is  alno  a  smaller  one  [2]  in  view  in  the  N.W.,  8  p.  m., 
[8.41.]  There  is  evidently  an  arch  [1]  alone  the  northern  horizon,  but  the  main  body 
is  obscured  by  the  above-mentioned  bank  of  cloud.  The  upper  portion  of  it,  [1,]  how- 
ever, can  be  teen,  as  also  its  eastern  and  western  extremities,  the  colors  of  which  tre 
bright  white,  tinged  with  red,  9  p.  ni.,  [9.41.]  The  large  streamer  [3]  in  the  E.  has 
disappeared,  bnt  others  [4]  are  moving  along  the  arch  from  E.  to  W.  and  shooting  op- 
wara,  some  tfo  an  elevation  of  60°,  others  to  40°  and  less.  Height  of  topmost  portion 
of  the  arch  [1]   30°.    At  10.45  p.  m.  [11.26]  streamers  [4]  less  active.    Greatest 
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azimnth  of  aarora  from  aboat  N.  6(P  W.  to  N.  70^  E.    Barometer  rising ;  weather  fair. 
(22.)  Bochester, — Faint  aarora  at  9.10.  p.  m.  [9.08]  in  N. 

(23.)  WaskingUni. — No  aurora.    Sky  became  covered  with  stratus  after  miduigbt. 
(24.)  Breckenridge, — Aq  aurora  somewhat  obscured  [I]  by  clouds,  so  that  I  am  unable 
to  determine  its  exact  form,  but  think  it  resembles  that  of  the  4th  iostant.    It  became 
entirely  hidden  aboat  9.30  p.  m.,  [10.49.]    All  that  could  be  seen  was  a  pale  lisht  [2] 
ext«ndmff  along  the  northern  horizon  about  30^  and  to  an  altitude  of  5^.    (The  au- 
rora of  the  4th  is  thus  described:  9  p.  m.  [10.19]  a  faint  aurora  in  view, having  the 
form  of  a  pale  band  of  light  extending  from  the  140th  to  the  210th  degrees  of  azimuth 
and  to  an  altitude  of  20^.) 

(25.)  J/oena.— Auroial  display  first  noticed  7.30  p.  m.,  [7.56.1  An  arch  [1]  of  light,  of  a 
bright-yellow  light,  ranging  idoog  the  northern  horizon  from  N.  90^  £.  to  N.  60^  W.  and 
up  from  the  horizon  45".  Upon  the  eastern  border  streamers  [2]  of  sparkling  bril- 
liancy rise  and  fall,  9  p.  m.,  [9.26.]  The  base  of  this  grand  aurora  is  illumined  by 
streamers  [3]  ever  varying  in  hue — rosy,  emerald-green,  and  bright  and  pale  yellow. 
At  10.34  p.  ni.  [11]  pale-green  light  and  occasional  streamers.    At  11  p.  m.  [11.26]  a 


evening.    About  8 

^Q.35]  p.  m.  first  observed^;  at  9.25  [If.OO]  still  quite  bright,  without  any  change  in  po- 
di  tioD,  which  was  N.  N.  E.  from  station.    Altitude  a  few  degrees  above  horizon. 

(27.)  La  CroMe.— Supposed  halo  [evidently  aurora]  at  night,  extending  from  N.  and 

•  £.  to  8.  and  8.  E. ;  long,  slender  bands  with  small  circles  [5]  at  intervals.    When 

r-8t  observed  it  formed  an  arch  [1]  from  N.  to  S.  £.,  with  summit  altitude  about  45^. 

'^Drmation  changed  several  times;  at  one  time  4  distinct  circles,  [1,  2,  3,  and  4;]  this 

^ry  small.    At  no  time  before  12  p.  m.  [12.57]  did  it  extend  W.  of  the  N.  and  S.  line. 

i^M,)  New  London. — 8  p.  m.  [7.40]  column  in  N.  W.  [1]  from  horizon  to  40",  moved 

'^e  S.  E.  from  original  position ;  toward  midnight  [11.40]  extending  from  10"  above 

^ .  W.  horizon  to  a  point  about  10"  S.  E.  of  zenith.    Base  of  auroral  arch  immediately 

\ove  horizon  was  ill-defined. 

(29.)  CharlcBion, — Lightning  observed  in  the  N.  and  E. 

(.30.)  5Arfv«por<.— Heat-lightning  observed  from  6  p.  m.  [7.6]  to  10.50  [11.56]  p.  m. 

(31.)  Freehold, — At  8  p.  m.  [7.49]  an  aurora  borealis  appeared,  which  disappeared  at 

0  p.  m.,  [9.49.]    There  was  no  distinct  arch,  as  the  upper  portion  [1]  seemed  to  be 

□erged  into  an  indistinct  cloud,  [0.]    The  beams  [2]  lasted  from  8.20  [8.09]  to  9.50, 

r9.39;]  were  four  [2]  in  number,  of  nearly  uniform  width,  but  varying  in  intensity. 

^hey  were  white  on  a  ground  of  delicate  pink,  and  were  crossed  by  three  stratus  [3] 

clouds  of  about  30"  elevation. 

(32.)  South  Orange. — Aurora  in  the  evening. 

(33.)  West  Charlotte, — Crimson  aurora  7.30  p.  m.,  [7.15,]  followed  by  i^  seemingly 
steady  auroral  light  at  8  p.  m.  [7.45,]  (and  auroral  display  at  night.) 

(34.)  Mount  Forrest, — On  the  7th,  at  9  p.  m.,  [9.  15,1  the  main  arch  [1]  of  a  first-class 
aarora ;  span  by  compass,  N.  E.  to  N.  W.,  or  90",  and  altitude  of  apex  25" — measured 
by  Headley*s  quadrant — with  coruscations ;  streamers  [2]  to  a  higher  altitude. 

(35.)  Grand  Eapide, — Aurora  borealis  commenced  7.30  p.  ra.,  [8.04.]  At  its  height 
8.30  p.  m.,  [9.04;]  beautiful,  arch-like,  with  streamers;  about  11.30  p.  m.  [12.04 J  ended. 
[A  rough  sketch  seems  to  show  a  double  arch  with  streamers  between  and  above,  and 
a  dark  segment  below.] 

(36.)  Oneida, — Aurora  borealis  appeared  at  8  o'clock  [7.55]  and  disappeared  at  10 
o'clock,  [9.55.  J    Very  bright  arch  [2]  extending  nearly  across  the  heavens.    Merry 
dancers  [1]  in  the  N.    (No  date  is  given  to  this  entry,  but  probably  should  be  April  7.) 
(37.)  CA^/brd— Aurora  9  p.  m.,  [8.34.  J 

(38.)  Riley,— Bright  aurora  evening.  At  8  p.  m.  [8.46]  a  bright  arch  [2]  of  light  20" 
altitude.  At  6.45  [9.31]  [a  second  account  says  at  8.30  =  9.16]  a  narrow  arch  [3]  2" 
or  3"  broad  has  risen  to  an  altitude  of  30",  extending  from  E.  15"  N.  to  W.  15"  N.  In  a 
minute  or  two  (at  8.50  =  9.36)  it  [3]  contracted  to  a  bright  cloud-like  patch  4"  or  5" 
broad,  extending  from  corona  borealis  [N.  70  E.,  Z.  D.  67"]  to  Perseus,  [N.  45  W.,  Z.  D. 
65",]  and  disappeared  in  a  very  few  minutes,  (just  after  9  =  9.46.)  At  9.30  [10.16]  a 
few  bright  streamers  [1]  shot  up  and  moved  along  from  £.  to  W.  with  a  motion  like 
the  spokes  of  a  wheel  revolving  with  considerable  velocity.  At  10.30  [11.16]  p.  m.  the 
display  had  nearly  ceased,  and  resolved  itself  into  a  mere  northern  twUight. 
(39.)  Southington, — 9  p.  m.,  [8.43,]  bright  aurora. 

(40.)  FalUton.—m^ht  of  the  7th,  flashes  of  auroral  light  from  N.  to  N.  E. ;  stratus 
cloud  [1]  along  horizon;  light  flashing  [2]  up  vertically  20",  disappearing  almost  as 
aoon  as  seen. 

(41.)  Fevay. — A  little  before  9  p.  m.,  [9.32,]  faint  aurora;  pale  yellow ;  undefined  form 
[1]  around  north  horizon ;  rosy  tint  at  upper  limit,  about  40"  above  horizon;  entire 
absence  of  luminous  beams  or  flashes  of  lignt ;  vanished  at  9.30  [10.02]  p.  m. 

(42.)  New  Gfrmanfoini.— Auroras  on  the  evenings  of  the  6th  and  7th  |  mere  light  seg- 
ments from  7  [6.51]  to  10  [9.51]  p.  m. ;  quite  onintereeting ;  was  surprised  to  hear  that 
it  was  so  fine  elsewnere. 
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(43.)  Fficioryville. — ^Aurora  borealis  at  8.30,  [8.25.]  Extremities  of  the  ftrch  [2]  were 
about  N.  N.E.  and  N.  N.W. ;  altitade,  23^;  beams  and  corona  |,3]  at  9,  [8.55 ;]  daric  cloads, 
[1 ;]  disappears  at  about  10  p.  m.  [9.55.]    No  streamers  noticed. 

(44.)  Castleton. — 9  p.  m.,  [8.44,]  aurora;  larger  than  last  night  and  brighter;  ocoa- 
sional  red  flames  [2]  just  above  the  horizon  at  the  E.  of  N. ;  red  as  Are  and  wary  as 
flame;  a  few  white  [3]  streamers,  a  dense  black  cloud  [I]  near  the  horizon  ;  some- 
times a  star  could  be  seen  through  it.    Watched  it  till  10  [9.44]  o'clock. 

(45.)  Benton  Centre, — Aurora  [1]  April  7  all  the  evening;  very  bright ;  a  ligbt  streak 
[2]  overhead  from  E.  to  W. ;  disconnected  from  10  [10.01]  to  11  [11.01]  p.  m.,  or 
longer. 

(46.)  Cfl^^enorta.— Aurora  9  p.  m.,  [8.55,]  April  7.  Long  arch,  [1,]  20^  to  30°  high,  in  the 
N.,  extruded  from  N.  W.  to  N.  E. ;  summit  nearly  in  N. ;  beams  [2]  also ;  dark  and  bright 
beams  [2]  shot  up  higher,  and  the  whole  moved  from  E.  to  W.  and  back  again  seyeral 
times. 

(47.)  Troy, — ^7i  [7.16]  p.m.,  an  auroral  arch  [1]  of  considerable  brilliancy  and 30° 
elevation  now  noticed.  At  8.30  p.  m.«  [8.16,]  or  at  8.42,  [8.28,]  quite  brilliant,  particD- 
larly  in  N.W.,  and  has  extended  up  to  45^ ;  K.45  p.  m.,  [8.31,]  now  of  the  most  brilliaot 
character,  and  the  whole  northern  sky  alive  with  merry  dancers,  [3,]  undulating  from 
W.  to  E. ;  9  p.  m.,  [8.46,]  receding  to  30^,  (40^  f ,)  and  much  fainter ;  at  9.13  [8.59]  a  oar. 
row  beam  [2]  of  light  rose  in  W.  N.W.,  about  25°  N.  of  W.,  and  by  9.15  p.  m.  [9.01]  bad 
extended  entirely  across  the  sky  to  the  eastern  horizon  at  a  point  aboat  5°  S.  of  £.,  form- 
ing a  very  perfect  belt  [2]  passing  through  the  zenith ;  9.:)5  p.  m.,  [9.21,]  the  belt,  [i,] 
scarcely  a  degree  in  width,  is  now  very  perfect,  and  passes  nearly  lb°  S.  of  (or  10°  be- 
low) the  zenith.  The  display  is  in  the  N.,  of  the  most  splendid  character,  presentiog 
the  appearance  of  a  flag  [3]  waving  in  the  breeze,  the  folds  very  numerous  and  com- 
plex ;  the  undulations  are  constant  and  of  brilliant  emerald-green,  occasionally  tio^ 
with  crimson,  and  exhibiting  a  great  variety  of  most  graceful  curves.  The  ondma- 
tions  in  the  belt  [2]  are  from  E.  to  W. ;  in  the  arch  [1]  iQ  the  N.,  from  W.  to  E.  At 
9.36,  [9.22,]  belt  grew  fainter.  At*9.45  [9.31]  the  belt  [2]  has  disappeared  and  theao- 
rora  [  1]  in  the  N.  fading.  At  9.55  p.  m.,  [9.41,]  this  belt  [2]  has  now  re-appeared,  and 
occupies  nearly  the  same  position  as  at  9.  35  p.  m.,  [9.21,]  and  for  15  minutes  was  very 
perfect  and  well  defined.  The  arch  [1]  in  the  N.  has  an  altitude  of  50^,  and  sends  out 
numerous  streamers,  frequently  rising  to  the  height  of  7(P,  At  10.15  [10.01]  the  belt 
[2]  has  disappeared,  the  arch  (aurora)  [1]  in  the  N.  receded  to  40^,  and  Biirmoantedby 
a  dusky  [4^  cloud  of  a  peculiar  character,  through  which  stars  of  the  second  magni- 
tude are  faintly  visible.  11  p.  m.,  [10.46,]  the  aurora  [1]  much  fainter  and  few  stream- 
ers noticed ;  observations  ceased. 

(48.)  Cornish. — Aurora  [1]  two-thirds  the  way  up  to  Polaris,  with  streameis  [S]  in 
the  N.  W.    It  lasted  about  all  night. 

(49.)  Woodstock, — A  rich  display  of  auroral  light  early  in  the  evening ;  height,  50^  to 
&P,    Before  9  p.  m.  [8.42]  the  northern  portion  of  the  heavens  was  lighted  up  to  the 
height  of  45^  or  50^,  [1.]    Soon  after  9  o'clock  [8.42]a  luminous  arch  [2]  of  white 
light  was  formed,  extending  from  the  horizon  in  the  W.  nearly  across  the  heavens,  a 
few  degrees  N.  of  zenith  at  right  angles  with  the  magnetic  meridian,  [magnetic  declina- 
tion about  IP  W.,]  and  apparently  from  3^  to  5^  broad.    From  the  first  formation  it 
[2]  moved  toward  the  S.  with  a  slow,  but  waving  and  irregular,  motion  till  it  [2] 
reached  the  magnetic  zenith,  [magnetic  dip  about  76^;]  and  at  10.15  p.  m.,  [9.57.] 
the  whole  arch  [2]  separated  into  innumerable  patches  by  lines  passing  obliqaeiy 
across  it :  and  very  soon  after  this  it  [2]  faded  away.    All  this  time  the  broad  arch  [1] 
remaineain  N. ;  columns  of  light  shooting  up  from  it  and  moving  along  it«  entire  length. 
At  10.30  [10.17]  a  column  of  light  [3]  sprung  up  from  W.  to  35°  or  40^,  and  from  sonth- 
erly  side  a  streamer  branched  off  in  southeasterly  direction  about  15^  or  20^  long, 
remaining  half  an  hour,  and  fading  away. 

(50.)  Hennepin. — Bright  aurora  during  the  evening  in  the  N. 

(51.)  Waterburgh, — ^Aurora  bright.  First  noticed,  8  p.  m.,  [7.59.]  Faint  arch  [1]  45° 
altitude ;  fully  formed  at  9  p.  m.,  [8.59.]  About  9.30  [9.29]  disappeared ;  arch  extended 
fromE.to  W.,  [1.] 

(52.)  Boonshoro\ — Evening,  slight  aurora,  [1.] 

(53.)  j&ott8m/Ie.— Aurora,  7.30  [7.24]  to  8  [7.54]  low  arch  fl] ;  9  p.  m.,  [8.54]  streamers 
[2]  ;  9  to  9.20,  [8.54-9.15.]  auroral  cloud  or  arch  [3]  perfect,  entire,  extending  from  E. 
to  W.  horizon,  passing  through  the  zenith,  5*^  wide,  tapering  to  a  point  at  the  extremes, 
of  a  bright  white  light,  did  not  change  its  position,  but  had  a  gentle  wave-like  motion 
from  E.  to  W.  Aurora  continued  quite  bright  to  10,  [9.54.]  Arch  [3]  only  observed 
from  9  to  9.20,  [8.54-9.14,]  when  it  disappeared. 

(54)  Near  Pennville. — April  7,  7.30  [7.36]  p.  m.,  aurora  borealis  appeared  ;  formed  an 
arch  [2]  at  8.20  [8.26]  p.  m.;  appeared  very  bright,  with  dark  cloud  [1]  nnder,  but 
not  low  enough  to  obstruct  the  light  at  the  horizon  ;  remained  until  10  o'clock,  [10.06] ; 
the  atmosphere  in  other  respects  was  entirely  clear.  It  remained  some  time  after  10, 
[10.6,]  but  was  not  observed  much  later. 

(55)  West  Union, — April  7.  Saw  an  aurora  of  the  second  class  in  the  evening  at  8.30 
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p.  no.,  [9.29,]  when  the  arch  [1]  was  nearest  perfect.  The  elevation  of  lower  edge  of 
arch  at  its  frreatest  altitude  at  the  magnetic  meridian  was  13^  ahove  the  horizon.  At 
that  time  it  [2]  began  sending  off  streamers,  [2]  and  its  continuity  was  broken,  the  arch 
assuming  an  irregalar,  broken  appearance.  Snmmit  of  arch  very  poorly  defined  ;  sky 
entirely  clear  ;  does  not  know  of  any  other  arches  before  he  retired  at  11  p.  m.,  [11.59.] 
Time  correct,  local. 
(.56)  Lunenburg. — April  7.  Aurora. 

(57)  Argyle, — Aurora  8.55  [8.50]  p.  m.,  first  observed.  An  arch  [2]  spanning  the 
heavens  from  E.  to  W.  near  the  zenith  with  a  very  slow  motion  southward ;  3°  wide 
at  zenith  and  1^^  at  each  horizon.  At  this  time  a  diffuse  light  [1]  over  the  N. 
heavens,  rising  near  Polaris,  and  slight  darkness  [0]  near  horizon ;  9.20,  [9.15,]  stream- 
ers [1]  commenced  with  a  motion  eastward  and  continued  till  9.30  p.  m.,  [9.25,]  when 
the  arch  [2]  over  the  heavens  had  entirely  disappeared.  Immediately  after  the  disap- 
pearance of  the  arch  [2]  the  streamers  [I]  commenced  advancing  westward.  During 
the  motion  toward  east  the  streamers  [1]  seemed  to  burst  out  of  a  very  black 
cloud  [0]  and  to  rise  upward.  During  the  continuance  of  the  arch  [2]  there  was  a 
rapid  motion  near  the  zenith  of  the  light  from  £.  to  W.,  similar  to  that  of  very  thin 
clouds  driven  by  a  violent  wind,  [but]  much  qnicker ;  10  p.  m.,  [9.55,]  observation  ceased. 
The  streamers  [1]  that  seemed  to  burst  from  the  black  [1]  cloud,  had  at  their  base  a 
color  like  a  rainbow,  the  colors  not  very  bright.  While  the  colors  showed,  and  during 
the  continaance  of  the  arch,  [2]  the  motion  of  streamers  [1]  was  £.,  but  changed  to  W. 
on  disappearance  of  arch  [2]  and  color.  Watch  about  10  minutes  slow  of  local  time ; 
[assume  that  the  narrative  gives  watch  time.] 

(58)  near  Depauville, — Sky  cloudless ;  temperature  -f  31 ;  gentle  S.  wind  ;  moon  in 
last  quarter,  rising  at  midnight.  9  p.  m.,  [8.58,]  double  arch;  upper  one  [3]  regular; 
rather  broad,  of  dim  diffused  light ;  altitude  was  such  that  Polaris  [altitude  43^]  was  in 
center  of  arc ;  compass-bearings  of  its  extremities :  eastern  limb7CP  east ;  western  limb 
70°  W.  of  N. 

Lower  arch  [2]  irregular,  but  continuous, narrow,  with  bright  milky  light ;  short  beams 
from  its  upper  edge,  not  reaching  the  exterior  arch,  [3 ;]  all  the  space  below  the  lower 
arch  [2]  very  dailc.  A  detached  belt  [4^  of  whitish  light  crosses  from  E.  to  W.,  near 
the  zenith.  At  9.5  p.  m.,  [9.03,]  in  addition  to  the  above  arches  there  appears  now  in 
the  black  space  below  the  lower  arch  [2]  a  segment  [1]  of  an  inferior  converging  arch. 
9.10  p.  m.,  [9.08,1  the  upper  arch  [3]  has  faded  away ;  also  the  belt  [4]  crossing  the 
zenith  lower  arch  [2]  is  sinking  gradually  toward  the  horizon ;  all  the  short  beams  have 
disappeared  except  on  the  N.  E.  limb,  where  three  [6]  faint  streamers  shoot  up  toward 
Ursa  Major.  The  segment  [1]  in  the  black  space  [0]  has  now  formed  a  complete  arch, 
and  is  parallel  with  the  second  arch,  [2.]  9.30  p.  m.,  [9.28,]  both  of  these  arches  have 
united  into  one,  [1  and  2,]  sending  up  a  number  of  short  whitish  beams,  which  soon  dis- 
appear again.  From  near  the  horizon  due  £.  a  cloudy  narrow  belt  [5]  of  milk-white 
light  passes  through  zenith  and  reaches  near  the  western  horizon ;  it  lies  a  little  south 
of  Jupiter,  [f  S.  27^  £  ;  Z.  D.  40^,1  cuta  the  meridian  beyond  zenith,  and  has  Mars 
[ff]  in  its  western  descent,  extending  about  two-thirds  beyond  that  planet  to  the 
horizon ;  [probably  Alpha  Geminorum  and  Alpha  or  Beta  Leonis  have  been  mistaken 
for  Jupiter  and  Mars.]  A  number  of  short  and  faint  beams  (7)  spread  over  the  atmos- 
phere. 6.45  p.  m.,  [9.43,  Ithe  E.  and  W.  belt  [5]  has  moved  more  to  the  S.  and  lies  now 
8.  of  Jupiter  [8.  37  E.  Z.  D.  40]  and  N.  of  a  bright  star  ( Arcturus  f )  [8.  80.  E.  Z.  D.  45^  J 
in  the  middle ;  [Arcturus  may  be  a  mistake  for  Beta  or  Alpha  Leonis  8. 15^  W.  Z.  D.  30^] 
10.0  p.  m.,  [9.58,]  upper  arch  [3]  re-appeared,  but  faint,  and  higher  up,  covering  Ursa 
Major;  its  lower  edge  is  above  Polaris,  [Z.  D.  43;]  its  upper  edge  approaches  zenith. 
The  lower  arch  [1  and  2]  has  moved  to  a  higher  altitude,  with  distinct  bright  edge 
along  the  black  cloud  beneath ;  a  few  beams.  10.10  p.  m.,  [10.08,]  upper  arch  [3]  and 
belt  [4]  gone,  and  in  their  place  appears  a  hazy  sky,  [8,]  dimming  the  stars  with  a  dif- 
fused streaky  auroral  li^ht.  Lower  arch  [1  and  2]  again  sunk  lower  toward  the  hori- 
zon, but  retaining  its  bri^^htness  all  along.  10.30  p.  m.,  [10.28,]  black  clonds,  [0,]  dark 
segment,  contracting  or  sinking  lower;  lower  arch  [1  and  2]  is  the  only  one  remain- 
ing and  is  fading ;  some  faint  detached  oomet-tail-like  beams  reach  zenith ;  diffuse 
li^t  pervading  over  all ;  no  more  observations.  This  aurora  seems  to  have  lasted  all 
Dight. 

Figure  2  represents  the  position  and  appearance  at  9.05  p.  m.,  [9.03.]  The  aurora 
was  first  noticed  at  9  p.  m.,  [8.58 ;]  sky  cloudless ;  temperature  3P.  At  9  p.  m.,  [8.58,] 
double  arch.  Upper  arch  [3]  No.  1  complete,  broad,  dim,  diffuse ;  altitude  such  that 
Polaris  [Z.  D.  47^]  was  in  center  of  arc.  Compass-bearing  of  extremities :  eastern 
limb,  70^  £.  of  N. ;  western  limb,  70^  W.  of  N.  Inner  arch  [2]  appeared  as  oonaisting 
of  two  arcs  (a  [2]  and  &  [1]  Fig.  1)  intersecting  or  cutting  each  other  near  the  middle, 
(c,)  forming  an  indent  or  notch. 

The  dotted  lines  d  [d  and  /are  less  definite  than  represented  on  the  accompanying 
illustration]  and  e  would  be  the  missing  limbs.  Arch  [2  and  I]  is  narrow ;  of  a  bright, 
milky  light ;  well  defined ;  brightest  along  lower  edge.  From  upper  edge  issued  short 
beams,  not  reaching  lower  edge  of  upper  arch,  [3.]    Altitude  of  summit,  12^ ;  compass- 
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bearing  of  eastern  limb :  45°  E.  of  N. ;  of  western  limb,  45^  W.  of  N.  At  same  time, 
unconnected  with  arches,  and  above  the  upper  arch,  a  streamer  [4  J  extended  from  N.  £. 
to  S.  W.  across  and  some  way  beyond  zenith. 

9.05  p.  m.,  [9.03,]  fragment  of  arc  (Fig.  1,/)  makee  its  appearance  in  the  dark  seg- 
ment, which  seems  a  continuation  of  the  eastern  half  inner  arch,  [2.]  Its  oppereod 
did  not  quite  reach  the  lower  edge  of  the  arch,  the  upper  arch  [3]  fading  away. 

[It  is  probable  that  Figure  1  was  intended  by  the  observer  as  a  general  sketch  of 
prominent  features,  and  does  not  represent  the  appearance  at  any  definite  momeot.] 

(59)  Sturgeon  Bay. — Aurora  borealis  commencing  7.30  p.  m.,  [8.12.] 

(60)  ifamtoiroc— The  arch  [1]  in  N.from  8  [8.43]  to  12  [12.43]  p.  m. ;  also  beams 
and  dark  cloud  below;  also  an  arch  [2]  from  the  horizon  in  the  £.  to  very  near  the 
horizon  in  the  W.,  and  about  10^  N.  of  the  zenith  between  8  [8.43]  p.  m.  and  9  [9.43] 
p.  m.   Saw  none  on  the  morning  of  the  8th. 

(61)  Blank. 

(62)  North  Folney. — After  9  p.  m.  [8.57]  the  north  was  well  lighted  up  with  diffosed 
[1]  and  bright  patches  [1]  behind  the  clouds.  Bright  [2]  striated  patches  [2]  float- 
ing from  £.  to  W.  after  10  p.  m.  [9.57  j.  Compass-bearing  of  extremities  from  N.W. 
toN.  E 

(63)  ^dam«.— The  aurora  of  the  7th  had  the  usual  bow,  [2,]  very  brilliant,  bat  eoo- 
tinually  changing  in  outline,  while  the  lower  bow  [1]  (space  below)  was  iDteosely 
black,  probably  by  contrast.  About  8.30  p.  m.,  [8.26,]  in  addition  to  the  usual  stream- 
^^i  [4,]  a  brilliant  white  band  [3]  spanned  the  heavens  from  £.  to  W.,  running  higher 
and  passing  the  zenith  about  8.45  p.  m.,  [8.41.]  In  the  zenith  it  was  some  5  degrees 
wide,  narrowing  down  to  the  horizon  by  perspective.  It  [3]  slowly  fell  over  some  15°  or 
20^  to  the  S.  of  the  zenith,  and  disappeared  gradually  about  9.15,  [9.11,]  (soon  after  9,) 
[8.56.] 

(64)  Rodman, — Grand  auroral  display  noticed  about  8.30  p.m.,  [8.28,]  April  8, ac- 
cording to  my  memorandum,  bnt  think  it  must  have  been  the  7th ;  magnihceot  rnn- 
ning(arch  f )  [2]  from  S.  E.  to  N.  W. ;  streamers  [1]  and  powerful  light.  (Note.— This 
evidently  refers  to  the  night  of  7-8  April ;  the  night  of  8-9  was  cloudy.) 

(65)  Wyanet. — Aurora  borealis,  8  p.  m.,  [8.51 ;]  small  arch,  [1 ;]  dark  under  [0.] 
(6(»)  ContoooookviUe. — Aurora  first  observed  at  8  p.  m.  [7.39 ;]  some  short  streamers  [3J 

rose  above  the  arch  [1]  at  8.30  p.  m.  [8.09]  2°  or  dP  in  width  rose  from  the  western 
horizon,  about  10^  N.  of  W.,  and  passed  over  through  the  zenith  to  a  point  aboat  1(F 
S.  of  E.  in  the  eastern  horizon,  remaining  with  but  slight  change  until  10  p.  m.,  [9.39,] 
or  later;  no  other  light,  the  arch  [1]  excepted,  being  visible  at  the  time.  Duly  once 
before  (several  years  since)  have  I  witnessed  a  similar  display. 

(67)  Le  i2oy.— Aurora  borealis  from  8  [8.46]  till .    Arch;  beams; 

corona. 

{(iS)  North  Hammond, — Northern  lights  at  9  p.  ra.  [8.54.] 

(69)  ^or(*|K>rt— Northern  lights  this  evening  at  11  o'clock,  [11.37;]  an  arch  [I] 
raised  about  15°. 

(70)  Palermo, — Beautiful  aurora,  (this  evening,)  with  arch  [2]  reaching  from  E.  t» 
W.,  with  a  dark  cloud  [1]  below. 

(71)  Cfariwda.— 9.13,  aurora  borealis,  one  beam  [1]  in  N.  E. ;  one  in  N.,  [2;]  one  in 
N.  W.,  [3,]  and  one  in  S.  W.,  [4.]  Red  lights  [5]  in  all  directions.  Beams  only  visible 
a  few  minutes;  lights  visible  at  twilight;  ceased  to  observe  them  about  11  p.  m., 
[12.13 ;]   no  perfect  arch  ;  did  not  get  higher  than  45^. 

(72)  fVautoma, — ^9  p.  m,  [9.50,]  verv  bright  aurora. 

(73)  Rocky  Run,— 8  p.  m.,  [8.49,]  aurora.  8.45  p.  m.,  [9.34,]  arch  [1]  from  8.  E.  to  N. 
W.,  a  little  south  of  the  Great  Bear,  [30^  N.  of  zenith,  in  meridian,]  with  streamers [2] 
to  the  zenith,  very  active.  At  times  very  dark,  [0;]  base  constantly  changing.  Lu- 
minous spots  [0]  in  base. 

(74)  Embarrass, — Aurora  8  p.  m.,  [8  49,]  &c.  Aurora  commenced  with  a  banner  [1] 
in  E.,  extending  N.  W.,  and  no  arch ;  then  like  a  luminous  cloud  for  some  time.  No 
distinct  arch  at  any  time,  but  more  like  a  cloud  of  misty  light.  Tremulous  and  faint 
most  of  the  time,  and  not  of  a  very  bright  appearance.  Spread  [1]  over  ^  of  the  N. 
E.,  with  a  band  [21  on  the  southerly  [2]  side.  When  last  observed,  I  can  beet  de- 
scribe as  a  misty,  floating  cloud ;  continued  for  some  time.  9.30  p.  m.  last  noticed, 
and  then  quite  faint. 

(75)  Kingston, — Bright  auroral  belt  fl]  across  the  sky  from  E.  to  W.  at  10.30  p.  m., 
[10.05.] 

(76)  Independence, — 8  p.  m.,  [9.00,]  aurora;  8.30,  [9.30,]  cloud  [1]  under  double  arch, 
[2  and  3  ]  and  white  [4  J  streamers. 

(77)  n^i^^iamstoir/i.— Splendid  aurora.  Noticed  about  9.05  p.  m.  [8.50]  a  magnificent 
broad  band  [1]  extending  E.  and  W.  through  the  big  dipper  [Z.  D.  18°  north]  bowl 
and  handle.  9.35  p.  m.,  [9.20,]  a  narrow  baud  [2]  of  same  width  throughout,  passing  a 
little  N.  of  Orion,  [f  ]  [or  from  N.  80<^  W ;  Z.  D.  80^,]  through  the  northern  stars  [S.  15° 
E;  Z.  D.  18^]  of  the  Sickle  in  Leo,  a  little  south  of  Arcturus,  [8.  55°  E.  Z.  0.40^.] 
Faded  away  almost  entirely  before  10.00  p.  m.,  [9.45,]  when  another  band  [3]  appeared 
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fie  place,  not  as  bright  or  as  narrow,  or  as  regular  in  width,  as  the  one  of  9.35 
0.]  At  one  time  a  wave  [4]  rao  through  the  ooe  [3]  of  10.00  p.  m.  [9.45]  Ion- 
y.  It  [3]  slowly  moved  a  little  S.,  running  through  the  Sickle  down  nearly 
he  handle,  [crossing  the  meridian  at  S.  25°  to  29°.]  It  [3  ]  gradually  widened 
Idle,  and  on  the  southern  side  split  up  so  as  to  resemble  the  backbone  of  a 
)d  [5]  animal.  Toward  the  £.  the  vertebrae  [5]  disappeared,  and  the  band 
nsely  bright  and  narrow,  and  ended  suddenly  in  a  point  at  some  distance 
tiorizon.  The  vertebrffi  [5]  moved  S.  until  those  nearest  the  zenith  extended 
>f  equator  or  Z.  D.  south  of  49°  or]  about  as  far  below  the  last  star  in  the 
the  Sickle  [Regulus]  jis  [16°  or]  as  that  star  is  S.  of  the  most  northern  part 
kle.  At  10.30  p.m.  [10.15]  the  band  [3]  was  hardly  visible.  About  11.15 
Qoticed  from  my  window  that  the  same  band  had  grown  quite  broad  and 
fiin  in  the  E.  Some  of  the  flashes  [0]  in  the  N.  were  very  sharply  defined, 
rery  high.    The  color  of  all  was  white. 

trait. — Smoky  ;  aurora  after  7.30  p.  m.,  [7.54.]  At  8  p.  m.  [8.24]  double  arch; 
d  [0]  below  and  between  [5]  arches;  crown  of  upper  arch  [2]  about  18°  above 
lower  arch  [IJ  about  10°  ;  short  streamers,  [6,]  none  extending  higher  than 
es  quite  elliptical ;  summits  from  3°  to  5°  E.  of  magnetic  meridian.  8.30, 
»per  arch  [2]  disappeared,  succeeded  soon  after  by  curved  line  of  short  [3] 
,  which  had  a  rapid  lateral  motion  from  E.  to  W.for  a  short  time,  lasting  about 
s.  Soon  after  these  disappeared  they  were  followed  by  a  broad  belt  [4]  of 
ght,  which  moved  rapidly  across  the  heavens  from  E.  to  W.  in  the  form  of 
trhose  summit  was  about  25°  high,  which  soon  disappeared.  9  p.  m.,  [9.24,1 
ch,  streamers,  aud  [patches  of  bright  whitish  light ;  9.30,  [9.54,]  dark  cloud  [5] 
I,  arches  indistiuct,  faint  streamers,  shooting  upward  about  45° ;  not  observed 

• 

t8co. — A  very  fine  aurora  [2]  extending  from  E.  to  N.  W. ;  began  at  7.45,  [8.46 ;] 
It  10  p.  m.,  [11.01 ;]  most  vivid  at  8.30,  [9.31 ;]  dark  clouds  [1]  resting  on  the 
dueath  it. 

gar  Island, — 9.0  p.  m  ,  [9.24,]  aurora  bright,  partially  clouded;  very  light  air 
wind  feels  very  cold. 

John's,  jV.  F, — Evening  fine ;  at  night,  sky  duU-lookiug.  [Aurora  not  visible 
tratns  clouds.] 

elbume,  N.  H. — Aurora  not  noted. 
irhw  Grace,  N.  F. — Overcast ;  aurora  not  noted. 
Inchester. — 7  to  8  p.  m.,  thunder  and  lightning,  with  hail-storm, 
rcmto.— Fine  aurora  after  7.0  [7.9]  p.  m.    At  10  p.  ni.  [10.9]  auroral  light 
nd  streamers,  [1 ;]  fiue  band  [2]  across  sky  from  N.  W.  to  E.  S.  E,    At  10.30 
sappeared.    At  midnight  [12.09]  band  again  visible;  waving  of  auroral  va- 
)assing  from  E.  to  W. 

itle  Current. — Aurora  at  9  p.  m  ,  [9.20 ;]  second  class. 
Hand — Aurora  at  9  p.  m.,  [9.10 ;]  second  class. 

anton. — Arch  [1]  from  S.  E.  to  N.  W.  at  10  p.  m.,  [10.18  ;]  first  class. 
int  C/arJk.--Aurora  [1]  from  N.  W.  to  N.  E.  between  8.0  [8.19]  and  10.0  [  10.19] 
st  class. 

jersolL — Beautiful  auroral  arch  [1]  and  streamers,  [2 ;]  first  class. 
9ntreaL — Aurora  at  midnight. 

tnHngton. — Magnificent  arch  [2]  at  10  p.  m.,  [9.40  ;]  first  class. 
ederickUm. — Aurora,  second  class. 
Johnf  2i,  B. — Aurora,  fourth  class. 
dney, — Bright  aurora  on  6th  and  7th ;  first  class. 

Snnipeg, — Three  beautiful  arches  [1,2,  and  3]  at  8  p.  m. ;  about  [9.20]  formed 
[4,]  and  shortly  after  the  whole  sky  [5]  was  covered  with  auroral  light. 
ashington  (naval  observatory.) — No  account  of  aurora. 

Irian.— Did  not  observe  aurora ;  can  find  no  one  who  did.  The  sky  was  not 
3d  as  to  prevent  its  being  seen. 

ittenberg. — Heavens  clear.  A  sick  family  and  their  physician  state  that  near 
12.55]  they  saw  a  bright  light  [1]  nearly  due  N.  E.  three  times  the  width  of  a 
extending  from  the  horizon  nearly  to  the  zenith ;  broadest  at  the  horizon ;  no 
t.  About  2  a.  m.  [2.55]  it  faded  out.  At  1  a.  m.  [1.55]  the  physician  saw  it 
toward  the  S.  W.  [I  presume  it  did  not  extend  much  beyond  the  zenith.  ]  It 
l^ht  white  light,  with  no  color. 
'ioga. — Aurora  not  seen  at  that  place. 

'lorida, — Unusual  aurora  from  8  p.  m.  [7.44]  till  11  p.  m.  [10.44]  and  after ;  was 
f  changing  into  indescribable  forms:  mountains  tipped  with  light, overhang- 
>ices,  running  fantastic  forms  [1]  extending  E.  to  W.;  a  bow  [2]  extending 
and  W.  from  the  horizon,  at  first  a  little  N.  of  zenith,  moved  slowly  S.  of  the 
^  or  more ;  of  various  breadths  from  1°  to  3°,  and  very  bright  at  times. 
'outh  Trmton. — 8  p.  m.,  [7.51,]  broad  luminous  bands  darted  toward  zenith  at 
points  in  northern  horizon,  [1,]  many  extending  to  eastern  point  of  compass. 

L  S 
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From  the  E.  the  jets  moved  UDtil  the  western  point  was  met.  This  band  [2]  contin. 
ued  for  some  little  time  appearing;:  and  disappearing,  arch  constantly  changiog.  Au- 
rora continued  until  2  a.  m.  [1.51]  of  the  8th. 

(103)  Traverse  City.— Ahowl  9.15  p.  m.  [9.49]  iu  the  E.,  in  form  of  cumulus  cloud,[l,] 
differently  shaped  and  sized ;  rolling,  trembling,  and  expanding  in  a  due  W.  directioD; 
in  a  short  time  formed  a  narrow  arch  [2]  extending  a  distance  of  about  12(P  across  the 
heavens,  swayed  slightly  from  N.  to  S.,and  gradually  receded  in  same  manner  as  it 
formed,  a  portion  remaining  after  10  p.  m.,  [10.34.]    Observations  ceased. 

(104)  Near  Sandusky, — 8  p.  m.,  [6.22,]  aurora  N.,  and  more  E.  than  W.,  [2 ;]  mist  [1] 
obscnred  both  W.  and  E.,  as  well  as  above. 

(105)  Saint  Anthony, — 9  p.  m.,  [10.05,]  dim  aurora  [1]  in  N. 

(106)  Nichols. — About  11  p.  m.  [10.58]  aurora  [1]  very  large  and  bright  inN.,  almost 
overhead,  a  little  to  N. ;  a  very  bright  streak  [2]  from  N.  W.  to  S*.  E.,  like  a  rainbow. 
Shortly  after  it  moved  £.,  so  that  west  end  could  be  seen  ;  at  same  time  flashes  [3]  in 
N.  in  every  direction. 

(107)  FaUsington^ — Aurora,  class  No.  1  of  old  Smithsonian  instructions;  no  streamers 
observed. 

(108)  Lochport, — About  8.30  p.  m.  [8.37]  bright  aurora  began  arch  [1]  in  N.  3(F  high, 
with  streamers  [2]  shooting  toward  zenith. 

(109)  Harbor  Grace. — Luminous  phosphorescent  cloud  all  around. 

(110)  Bellrfontaine. — ^9  p.  m.,  [9.27,]  six-tenths  nimbus;  auroral  light  seen  throogb 
the  breaks  of  clouds,  [IJ  but  soon  obscured  entirelv. 

(111)  Norlh  Adams.—FTom  8.30  [8.14]  to  about  11  p.  m.  [10.44]  very  brilliant,  well- 
definedy  silver-colored  arch  [2]  spanning  heavens  completely  from  mountain  to  mount* 
ain,  at  about  60^  polar  distance,  (t.  f.,  or  17  south  of  zenith,)  the  base  being  in  a  corre- 
sponding position  between  E.  and  N.  £.  on  right  band,  and  W.and  N.  W.  on  lefbhaad. 
Occasional  streamers  [1]  of  light  were  seen  shooting  up  from  the  northern  horizon,  bat 
were  neither  constant  nor  brilliant,  and  were  of  a  whitish  green  titit. 

(151)  Albany.— AuTOTtk  between  8  p.  m.  [7.47]  and  11  [10.47]  silvery  arch  [3]  of  lijfht, 
waving  appearance,  spanned  heavens  from  £.  to  W.,  and  finally  passed  to  zenith, 
where  it  disappeared ;  streamers  [2]  of  golden  light  from  western  horizon ;  a  borst 
[1]  [beam]  of  yellow  light  in  the  N. 

(152)  Troy. — (Similar  record  to  the  preceding,)  possibly  from  same  source. 

(153)  Concordf  N.  H. — Auroral  display,  culminating  in  beautiful  bow  [1]  extending 
from  W.  N.  W.  to  E.  8.  E.  At  9  p.  m.  [H.38]  it  spanned  entire  heavens ;  gradually  died 
away,  and  succeeded  an  hour  later  [9.38]  with  fog,  [2,]  which  seemed  to  descend  from 
above. 

(154>  -BM/aZo.—Shortly  before  10  p.m.  [10.08]  magnificent  (auroral)  bow  [2]  ran 
from  E.  to  W. ;  at  times  took  a  purplish  tinge  ;  moved  from  the  N.  to  S. ;  at  times  ap- 
parently immovable;  again  it  would  break  [3]  as  if  a  strong  wind  had  swept  through 
it.  It  hung  very  low,  (i.e.,  overhead,  but  apparently  near  the  earth;)  stare  seen 
through  it;  2  a.  m.  of  the  8th,  still  visible  ;  marked  auroral  tendencies  [1]  in  northern 
horizon,  sustaining  no  visible  connection  with  the  bow,  [2.] 

(155.)  Sherburne. — On  the  evening  of  Tuesday  we  were  favored  with  one  of  the  most 
interesting  auroral  displays  witnessed  for  years.  It  consisted  of  two  distinot  parts. 
One  was  a  bright,  white  band  [2]  of  light  extending  across  our  zenith,  nearly  or  quite 
across  from  the  eastern  to  the  western  horizon.  There  was  also,  low  in  the  N.,  an  irreg- 
ular arch  [1]  of  light,  from  which  at  one  time  streamers  [5]  shot  up  nearly  or  quite  to 
the  zenith.  Below  this  was  a  dark  segment  [0]  of  sky.  Spots  of  light  in  this  north- 
ern [1]  arch  were  at  times  brighter  than  any  auroral  arch  ever  before  witnessed  by  the 
writer.  Irregular  stripes  [6]  of  light  sometimes  crossed  the  southern  [2]  belt,  which 
traveled  westward  with  a  fitful,  tremnlous  motion,  often  as  fast  as  two  or  three  degrees 
a  second.  This  belt  [2]  was  from  3^  to  10^  broad,  and  when  first  seen,  somewhat  after 
9  p.  m.,  [8.48,]  it  [2]  lay  across  the  stars  of  the  Great  Bear,  [or  crossed  the  meridian  at 
Z.  D.  25^  N.]  In  the  course  of  an  hour  the  band  [2]  had  swept  S.  (probably  this  was 
a  new  arch  farther  south)  so  as  to  cover  the  Sickle  in  Leo  [Z.  D.  south  25^],  and  even 
Jupiter  [Z.  D.  4P  S].    It  [2]  traveled  southward,  therefore,  more  than  50^. 

At  9.19  p.  m.  [9.07]  the  stars  Epsilon,  [N.  45©  E.,  Z.  D.  26°,]  Zeta,  [N.  50°  E.,  Z.  D.29^,] 
and  Eta,  [N.  &iP  E.,  Z.  D.  33^,]  in  the  Great  Bear,  were  centrally  in  the  soathem  belt 
[2]  of  light.  The  belt  [2]  was  8°  broad  near  the  meridian,  but  toward  either  horizon 
narrowed  down  to  a  single  degree  or  two.  [The  belt  must  have  crossed  the  meridian 
at  Z.  D.  250  North.]  9.21  p.  m.,  [9.09,]  Capella  [N.  60^  W.,  Z.  D.  55°]  and  the  bowl 
[N.  250  E.,  Z.  D.  18^]  of  the  Dipper  were  in  the  belt,  [2.]  The  arch  of  the  northern 
light  1 1]  was  rising  and  its  outline  more  vague.  It  [1]  was  12^  or  15^  high  to  the 
upper  edge. 

9.24  p.  m.  [9.12]  the  southern  star  of  the  pointers,  Beta  of  the  Great  Bear,  [N.  1^° 
E.,  Z.  D.  140,]  was  in  the  middle  of  the  belt.  [2.]    956  p.  m.,  [9.14,]  Capella  [N.  60^  W., 
Z.  D.  550]  was  30  N.  of  the  north  edge  [N.  629  W.,  Z.  D.  56°]  of  the  belt,  [2.]    Axetoro» 
[S.  &P  E.,  Z.  D.  8. 5F]  was  on  the  south  edge. 

9.28  p.  m.  [9.16]  bright  streamers  break  out  in  the  lower  [1]  arch,  a  very  brilli*^^ 
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)ap  near  the  eastern  end  of  the  arch ;  the  lower  edge  of  the  streamers  is  a  well- 
irked  irregular  line  10"^  high.     Its  amplitude  is  100^. 

3.30  p.  m.  [9.18]  the  middle  of  the  belt  [2]  was  S^  south  of  Beta  and  Gamma  of 
9  Great  Bear  [or  middle  passes  through  N.  30^  E.  Z.  D.  6i^,  and  through  N.  70  E.  Z. 

13°.] 

9.31  p.  m.,  [9.19,]  under  Polaris,  [N.  Z.  D.  474^]  and  4°  or  5°  east  of  it,  is  a  patch 
group  of  short  streamers  of  inteuse  brightness  ;  its  center  is  8'^  high.  Arcturus  [S. 
^  £.  Z.  D.  5(P]  is  in  the  center  of  the  £.  part  of  the  southern  belt,  [2,]  which  is  now 
jTower. 

lU  p.  m.  [9.22]  the  belt  [2]  fades  away  at  Castor,  [W.  Z.  D  39°,]  and  10°  north  of 
ta  and  Mn  of  the  Lion,  [or  at  S.  40^  VV.  Z.  D.  12^  and  at  S.  60^  W.  Z.  D.  l.jo.] 
1.38  p.  m.  [9.26]  the  arch  [1]  is  somewhat  irregular,  and  has  an  amplitude  of  80^, 
1  the  height  to  the  quite  sharp  line  between  the  arch  and  the  dark  segment  under 
»  4^  or  5<^.  Streamers  rise  nearly  to  the  zenith.  I  went  into  the  house,  supposing 
it  the  southern  belt  [2]  had  finally  disappeared. 

0.01  p.  m.  [9.49]  the  belt  [2]  was  seen  to  have  re-established  itself  [31  about  4^ 
ad,  tolerably  uniform,  and  extending  nearly  down  to  each  horizon.  It  [3]  was  H'^ 
th  of  Arcturus,  [or  at  S.  65^  E.  Z.  D.  51.]  East  of  the  Sickle  [S.  45?  W.  Z.  D.  28^] 
i  a  slight  bend  to  the  south.  The  ends  cut  the  horizon  nearly  180'^  apart.  The 
th  edge  of  the  belt  [3]  was  2P  south  of  Nu,  Bootes,  [or  at  N.  70^  E.  Z.  D.  49°.'} 
0.03  p.  m.  [9.51]  the  belt  [3]  touches  the  star  Mu  [8.  50^  W.,  Z.  D.  24^]  in  the 
n.    Pollux  [  W.  Z.  D.  45^]  is  in  the  center  of  the  belt,  [3.] 

3.04  p.  m.  [9.52]  the  belt  [3]  is  6^  broad.  It  covers  Gamma,  [S.  35°  W.,  Z.  J). 
;  ]  Zeta,  [8. 40°  W.,  Z.  D.23o  .3  and  Epsilon,  [S.  50^  W.,  Z.  D.  27  ;]  in  Leo.  Near  Arc- 
as,  [8.  70<^  £.,Z.  D.  44^^,]  the  north  edge  [isf]  as  before.  The  broadening  of  the 
1^  [3]  carries  the  S.  edge  rarther  8. 

3-06  p.  m.  [9.54]  Pollux  [  W.  Z.  D.  45i]  is  N.  of  the  belt,  [3.]  The  Trapesiura  in 
s  of  which  Beta,  [8. 15^  E.,Z.  D.  29i*^,]  Delta  [8.  Z.  D.  22^^,]  and  Theta  [8.  Z.  D. 
^]  are  three  stars,  was  central  in  the  belt,  [3.]  The  star  Eta,  [S.  38^  W.,  Z. 
W>,]  in  Leo,  is  in  the  southern  edge. 

3.08  p.  m.  [9.56]  in  the  W.  the  belt  [3]  is  breaking  up.    A  bright  ray  retains  the 
place  of  the  belt  [3]  low  down,  but  above  Gemini  [W.  Z.  D.  50^]  the  belt  swings 
3fcy  from  the  lower  part  to  the  8. 

0.10  p.  m.  [9.  58]  the  belt  [3]  is  7°  broad,  and  lies  across  the  band  of  the  Sickle 
4(P  W.,  Z.  D.  21°.]    The  north  edge  of  the  east  end  is  1^  8.  of  Nu  (or  Mu  ?)  [or  at 
70°  E.,  Z.  D.  460]  in  Bootes. 

0.11  p.  m.  [9.59]  some  short  streamers  4°  or  5^  long  run  north  from  the  belt  [3.] 
ey  travel  westward  with  a  hopping  movement,  about  half  a  degree  in  a  second. 
0.12  p.  m.  [10.00]  the  west  end  reunites  with  the  main  belt,  [3,]  and  the  whole 
tends  nearly  down  to  each  horizon. 

10.14  p.  m.  [10.02]  E.  end  [3]  is  narrower  and  brighter,  the  center  diffuse  and  8^  or 
■^  brosMd,  and  near  Jupiter  [8.  10^  E.,  Z.  D.  41^]  it  is  broken  into  streamers.  The  W. 
d  [3]  was  5^  broad,  and  the  8.  end  of  streamers  5^  N.  of  Jupiter,  [or  at  8. 10^  E.,  Z. 
36°.]  The  8.  edge  of  the  belt  [3]  is  almost  down  to  Regulus,  [8.  lio^  W.,  Z.  D.  35°,] 
d  Epsilon  [S.55o\V.,Z.D.28i^  J  and  Zeta  [8.45^  W.,Z.D.24i^]  in  Leo  are  in  the 
edcre 

10.18  p.m.  [10.06]  the  N.  edge  in  the  E.  is  3^  8. of  Nu  in  Bootes,  [or  at  N.  72°  E., 
D.  470.] 

0.20  p.m.  [10.08]  streamers  l(P  long  rise  fVom  a  line  through  Jupiter  [S.  8^  E., 
D.410.] 

0.21  p.m.  [10  09]  belt  [3]  10°  broad  near  Regains,  [8.  40^  W.,Z.D.36^,]  which  is 
thin  the  8.  [N  ?]  edge  of  the  belt.    The  N.  edge  [8f  ]  is  10°  8.  of  Arcturus,  [or  at  8. 
E.,Z.D.49o.] 

0J^2  p.m.  [10.10]  the  star  Gamma  in  Leo  [8.  40<='  W.,  Z.  0.28°]  is  in  N.  edge. 
It  [3]  fading  rapidly ;  shortly  alter  it  disappears. 
.J.06  p.m.  [10.58]  a  switch  [4]  of  light  4°  wide,  brisht  below  and  fading  toward 

rr  part,  sweeps  up  from  4°  8  of  Pollux  [or  from  W.  Z.  D.  .50^]  in  direction  of 
np  to  the  Sickle,  [or  center  of  carve  about  at  8. 45^  W.,  Z.  D.  28^].    Lower  down 
m  arm  of  the  belt  [3]  in  the  W. 

1.12  p.m.  [11.00]  the  N.edge  of  the  switch  [4]  of  light  is  a  sharp  line  2^  8.  of 
llnx,tor  at  W.Z.D.50O.]  The  liffht  is  6°  broad,  with  its  southern  [edge]  diffuse. 
[4]  nearly  faded  out  by  11.15,  [11.03.]  The  westward  motion  of  the  streamers  was  at 
e  time  probably  as  rapid  as  5  miles  in  a  second.  [New  York  or  railroad  time  was  used 
Professor  Newton.] 
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Appendix  III. 

Synopsis  of  observations  arranged  geographically. 

In  the  following  notes  will  be  fonnd  systematically  arranged  pretty  mnch  all  that 
can  be  gathered  from  Appendix  II  of  definite  or  exact  information  in  regard  to  the 
aarora. 

Washington  times  only  are  here  given. 

The. only  abbreviations  are  N.,  for  north;  S.,  sonth;  E.,  east;  W.,  west;  Z.,  for 
zenith'^;  D.,  for  distance ;  Az.,  for  azimnth  : 
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Overcast,  but  the  clouds  were  phosphorescent. 


Bright  aurora  seen  and  recorded,  but  no  description. 


j  Aurora  two-thirds  of  tlie  way  up  to  Polaris's  streamers  in 
I      the  X.  W. 
10. 05  p.  m. '  Bright  belt  across  the  sky  from  E.  to  W. 

Anrora  recorded. 

Aurora  not  noted. 

First  observed  the  anrora. 

Some  short  streamers  [3]  rose  above  the  arch,  [1.]  Abont 
8»'  39™  a  bright  band  [2]  2°  or  3"  in  width  roa©  from 
the  W.  horizon  about  10^  N.  of  W.,  and  passed  over 
through  the  zenith  to  a  point  about  10^  S.  of  £.  in  the 
eastern  horizon,  remaining  with  but  slight  change  until 
9*^  39™;  or  later.    No  other  light  visible  at  the  time. 

Beautiful  bow,  extending  from  W.  N.  W.  to  £.  S.  E. 

Spanned  the  entire  heavens,  and  gradually  died  away. 

Succeeded  by  fog  descending  from  above. 

Irregular  arch  low  in  the  N. ;  spots  of  light  in  which 
were  at  times  unusually  bright. 

The  northern  arch  rising  and  its  outline  more  vagae; 
altitude  of  upper  edge  12^  or  15°. 

Bright  streamers  break  out  in  lower ;  very  brilliant  gronp 
near  the  eastern  end ;  the  lower  edge  of  the  streamers 
is  a  well-marked  irregular  line,  10°  high ;  its  ampli- 
tude is  100°. 

A  gronp  of  short  intensely  bright  streamers,  4^  or  5°  E. 
of  the  meridian ;  the  center  is  8°  high. 

The  arch  is  somewhat  irregular;  its  amplitude  80°;  the 

I  altitude  of  its  well-detined  lower  edge  is  4°  or  5° ;  the 
streamers  rise  nearly  to  the  zenith.  The  westward 
motion  of  the  streamers  was  at  one  time  probably  as 
rapid  as  five  miles  in  a  second. 

A  bright,  white  band  of  light  extending  from  E.  to  W.  hori- 
zon, nearly  through  the  zenith ;  irregular  stripes  of  light 
sometimes  cross^  the  belt,  traveling  westward,  with 
fitful  tremulous  motion,  often  as  fast  as  2°  or  3°  a  sec- 
ond ;  t|)is  belt  was  from  3°  to  10°  broad. 

The  belt  lay  across  the  meridian  about  25°  N.  of  the 
zenith. 

Belt  crosses  meridian  abont  25°  zenith  distance  N. ;  it 
was  8°  broad  near  the  meridian,  but  narrowed  down  to 
1°  or  2°  near  the  horizon. 

Zenith  distance  in  the  meridian  is  15°  or  16°  N. 
Zenith  distance  in  the  meridian  13°  or  14°  N. 
Zeuith  distance  in  the  meridian  5°  N. 
Zenith  distance  in  the  meridian  2°  to  5°  N. 
The  eastern  part  of  the  belt  is  now  narrower. 


8.48 
9.07 


9.09 
9.12 
9.14 
9.18 
9.19 
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OD 


[3] 


(49) 


[4] 


[1] 


[2] 


(39) 
(5M) 


[3] 


a 


9.58 
9.59 


10.00 
10. 02 


10.06 
10.08 

10.09 

10.10 

10.58 

11.00 

11. 03 
8.42 

9.57 

8.42 


[1] 


9.57 

10.17 

10.47 
7.40 


Test. 


9.23  p.m. 

9.26 

9.49 

9.51 
9.52 

9.54 

9.56 


The  belt  fades  away  at  tbe  points  (W.  Z.D.  39^)  and  W. 

Z.D.  10-. 
Ceased  observinj;  temporarily,  supposing  that  the  belt 

had  disappeared. 
The  belt  is  4°  broad,  tolerably  uniform,  extending  nearly 

down  to  each  horizon,  [at  about  2^  N.  of  the  W.  and  E. 

points,  and  crossing  the  meridian  at  about  Z.  D.  10^  S.*] 
Belt  crosses  meridian  about  Z.  D.  25^  S. 
Belt  is  6^  broad,  due  to  an  extension  of  the  southern 

edge ;  crosses  meridian  about  Z.  D.  28^  S. 
Belt  crosses  meridian  about  Z.  D.  26<^  S.,  [and  is  8^  broad 

or  more.] 
Belt  is  breaking  up  in  the  W. ;  a  bright  ray  is  left  low 

down  in  the  W.,  but  above  an  altitude  of  40^  the  belt 

swings  away  to  the  S. 
Belt  is  7^  broad ;  [crosses  meridian,  Z.  D.  23^  S.] 
Streamers  4^  or  5^  long ;  extend  northward  from  the  belt 

and  move  westward  fitfully,  about  ^  a  degree  in  a  sec- 
ond. 
The  W.  end  reunites  with  the  main  body,  and  the  whole 

belt  extends  down  nearly  to  each  horizon. 
The  E.  end  is  narrower  and  brighter ;  the  center  is  8^  or 

10^  broad  and  diffuse,  and  about  10^  £.  of  the  meridian 

is  broken  into  streamers,  reaching  southward  to  Z.  D. 

36^ ;  the  northern  edge  of  the  belt  crosses  meridian 

about  Z.  D.  230  g. 
N.  edge  passes  through  the  point ;  (N.  709  E. ;  Z.  D.  47°.) 
Streamers  l(P  long  rise  from  the  belt  at  8^  £.  of  the  me- 
ridian. 
Belt  10^  broad ^  [the  K.  edge  crosses  meridian  near  the 

Z.  D.  35<=  S. ;  the  S.  edge  crosses  near  Z.  D.  47°.] 
Belt  fading  rapidly ;  N.  ed^e  crosses  meridian  about  Z. 

D.  25° ;  soon  after,  belt  disappears. 
A  switch  of  light  4<^  wide  sweeps  up  from  a  point  due  W.; 

altitude  40^  to  the  point ;  (S.  45^  W. ;  Z.  D.  2S^  ;)  lower 

down  in  the  W.  is  an  arm  of  the  belt. 
The  N.edge  of  the  switch  is  a  sharp  line  passing  through 

the  point,  (Z.  D.  50^  W. ;)  the  light  is  60^  broad,  diffuse 

on  its  southern  edge. 
The  switch  had  nearly  faded  out. 

The  northern  portion  of  the  heavens  lighted  up  to  alti- 
tude 45^  or  50^. 
Up  to  this  time  the  broad  arch  remained  in  the  N.,  its 

streamers  moving  along  its  entire  length. 
Soon  after  8^  42'"  a  luminous  white  arch,  3^  to  5°  broad, 

was  formed,  extending  from  the  W.  horizon  nearly 

across  the  heavens  a  few  degrees  N.  of  the  zenith,  at 

right  angles  with  the  magnetic  meridian,  [or  from  W. 

11^  S.  to  E.  11^  N. ;]  it  moved  slowly  and  irregularly 

toward  the  S. 
It  reached  the  magnetic  zenith,  [or  14^  S.  of  zenith,]  and 

the  whole  arch  separated  into  innumerable  patches 

by  oblique  transverse  lines.    Very  soon  after  this  it 

faded  away. 
A  column  of  light  sprang  np  from  due  W.  to  altitude  35^ 

or  40°,  the  streamer  branching  off  to  the  S.  E.,  about  15^ 

or  20°  long. 
The  column  and  streamer  fade  away. 
Aurora  recorded. 
Column  in  the  N.  VV.  from  horizon  ;  altitude  40- ;  moved 

to- due  S.  E.  from  original  position. 
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so 

§' 


09 


(7) 


(91) 
(17) 


(33) 
(44) 


(57) 


(101) 


(111) 


(77) 


[2] 


[1] 
[1] 
[2] 


[1] 

[2] 
[3] 

[0] 
[1] 

L2] 


[1] 
[2] 


[1] 
[2] 
[0] 

[1] 
[2] 

[3] 


[3] 
[6] 


11,40  p.m. 

7.44 
9.14 


11.00 
11.44 

1. 44  a.  m. 


10. 00  p.  in. 
10.45 

7.15 
7.45 

8.44 


9.44 

8. 50 
9.15 
8.50 
9.15 
9.25 
8.50 

9  15 


9.55 
7.44 


8. 14  to 
10.44 
11.00 

8.50 

9.20 

9.45 
9.45 


Test. 


About  midDight  extended  from  10^  altitade  above  the 
N.  W.  horizon  to  a  point  aboat  10^  S.  E.  of  zenith ;  the 
base  of  arch  was  ill  defined. 

Anrora  beams  in  the  N.  W.  above  some  clouds ;  altitude 
35°. 

The  sky  having  cleared,  the  beam  appeared  as  a  lumin- 
ous column,  its  base  on  the  horizon  bearing  N.  2XP  W. ; 
it  extended  to  a  point  about  10^  S.  £.  of  the  zenith. 

The  column  moved  bodily  sonthwestward. 

The  column  is  at  its  maximum  brilliancy. 

The  column  extends  from  a  point  due  N.  W.,  altitude  20°, 
to  the  zenith  and  beyond  30^  to  the  S.  E. 

Between  12^  44°^  p.  m.  and  1*^  44™  a.  m  the  light  disap- 
peared. 

Aurora  at  midnight. 

Aurora  first  observed  dne  N. 

Forming  arches  from  due  N.  W.  to  doe  N.  E. 

Slender  beams  shooting  to  an  altitude  of  15^. 

Crimson  aurora. 

Steady  auroral  light ;  anrora  continued  during  the  night. 

Dense  black  cloud  near  the  horizon ;  stars  seen  through 
it. 

Red  flames  just  above  the  horizon,  bearing  E.  of  it. 

A  few  white  streamers. 

Ceased  observing  aurora. 

Slight  darkness  near  the  horizon. 

Black  cloud  iu  theN.E.  horizon. 

Diffuse  light  in  the  N.  up  to  altitude  40^. 

Streamers  moving  eastward. 

Streamers  began  moving  westward. 

Arch  from  E.  to  W.  near  the  zenith,  moving  slowly  south- 
ward, 3^  wide  at  the  zenith  and  1|  at  each  horizon. 

Arch  had  entirely  disappeared. 

During  the  continuance  of  the  arch  its  light  near  the 
zenith  appeared  to  be  driven  like  clouds  from  £.  to  W. 
with  great  rapidity. 

Observations  ceased. 

until  10*^  44'"  and  later. 

[Curtain  formation]  extending  from  E.  to  W. 

A  bow  nearly  E.  and  W.  to  each  horizon.  At  first  a  little 
N.  of  the  zenith,  but  moved  slowly  to  10^  or  more  S. 

Breadth  from  1°  to  fp  and  very  bright  at  times. 

Occasional  streamers  shooting  up  from  N.  horizon  of 
wnitish-green  tint. 

Brilliant,  well-defined  silver-colored  arch,  the  bases  bear- 
ing E.  N.E.  and  W.N.W.;  the  sommit  17*^  S.  of  zenith. 

Flashes  and  streamers  in  the  N.  Very  high  and  aharply 
defined. 

Magnificent  broad  band  extending  E.  and  W.  crossing 
meridian  about  Z.  D.  18°  N. 

Narrow  band  crossing  meridian  about  Z.  D.  18^  S. ;  its 
western  base  bears  N.,  80°  W. 

Narrow  band  had  almost  entirely  faded  away. 

Another  band  appears  in  the  same  place,  fainter,  broader, 
and  less  regnlar  than  the  preceding.  At  one  time  a 
wave  [4]  ran  throngh  [3]  longitudinally. 

The  band  slowly  moved  southward  [to  Z.  D.  25^  or  29°  S.] 

The  band  widens  in  the  middle  and  splits  up  on  the 
southern  side  into  vertebrte  [5.]  The  vertebrse  disap- 
pear toward  the  £.  where  the  band  is  intensely  bright 
and  narrow,  and  ends  suddenly  in  a  point  some  distance 
above  the  horizon. 
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(152) 
(47) 


[5] 

[3] 
[3] 


[2] 


(4) 


[0] 
[1] 


151) 


13] 


(2) 


[1] 

[2] 
[3] 


10. 15  p.  m. 
11.00 

7.16 
8. 16  or 
8.28 
8.31 

8.46 
9.21 


9.31 
9.41 

10.01 


10.46 
8.59 
9.01 

9.21 


9.22 
9.31 
9.41 

9,56 
10.01 
10.46 

7.07 

7.07 

8.47 


9.7 

8.47 


9.32 
10.07 
10.47 

7.47 


Test. 


10.38 
11.08 


The  vertebree  move  S.,  and  near  the  meridian  reach  to  Z. 

D.  49<^. 
The  band  iB  hardly  visible. 

The  band  has  grown  quite  bright  and  broad  in  the  £. 
Aurora  recorded  apparently  a  duplicate  of  No.  151. 
Arch  in  the  N.  of  30*^  elevation. 

Has  extended  up  to  45°  and  brilliant  in  N.  W. 

Most  brilliant  light;    northern    sky  alive  with   merry 

dancers  [3]  moving  from  W.  to  £. 
Much  fainter,  and  receding  to  30°  or  40°. 
Display  in  the  N.  most  splendid ;  a  fine  curtain  formation 

[3] ;  light,  brilliant  emerald  green,  occasionally  tinged 

with  crimson  ;   undulations  move  from  W.  to  E.  while 

those  in  the  belt  are  from  £.  to  W. 
Aurora  in  the  N.  fading. 
The  altitude  of  arch  50°;   streamers  frequently  rising 

to  70°. 
Arch  has  receded  to  40°,  and  surmounted  by  a  peculiar 

dusky  [4]  cloud  through  which  bright  stars  are  faintly 

seen.  ^ 

Aurora  much  fainter ;  observations  ceased. 
Narrow  beam  rose  at»N.  65°  W. 
Beam  had  extended  through  the  zenith  to  the  eastern 

horizon  at  £.  15°  S. 
Belt  very  perfect,  scarcely  1°  wide,  passes  10°  or  15°  S.  of 

t  e  zenith ;  undulations  in  the  belt  moved  from  £.  to 

W.,  while  in  the  northern  arch  they  moved  from  W.  to 

£. 
Belt  has  grown  fainter. 
Belt  has  disappeared. 
Belt  has  re-appeared;  position  nearly  the  same  as  at  9^^ 

21™. 
For  15  minutes  the  belt  has  remained  very  perfect. 
Belt  has  disappeared. 
Observations  ceased. 
Dark  segment  of  what  seemed  heavy  clouds  beneath  arch 

and  behind  streamers. 
An  arch  from  az.  160<^  to  220° ;  altitude  of  summit,  12° ; 

numerous  streamers  up  to  30°. 
Arch  seemed  to  be  dissolved  into  numerous  light  crimson 

streamers,  which  rapidly  shot  up  to  al  titude  SP,  Stream- 
ers rapidly  assumed  a  curtain  formation  20°  in  height, 

and  from  az.  160°  to  220°,  inclined  slightly  toward  the 

N.W. ;  light-yellow,  blue,  and  green  tints  exhibited; 

undulatory  motion  from  N.  W.  to  S.  W. 
The  phenomenon  faded  out,  and  light  fleecy  clouds  [4]  of 

similar  formation  were  observed  in  the  same  position. 
A  perfect  arch  was  observed  extending  from  w.  to  £. ; 

summit,  12°  S.  of  zenith;  of  breadth,  4°;  brilliant  white 

light. 
Moving  slowly  southward  until  9**  32™. 
Remained  stationary  until  10*»  07™. 
Had  returned  slowly  to  original  position,  [or  12°  A.  of 

zenith.] 
Aurora  observed  from  7^  47™  to  lO**  47™;  yellow  light  in 

theN. 
Streamers  of  golden  light  from  the  western  horizon. 
Silvery  arch  spanned  the  heavens  from  £.  to  W.,  and 

finally  passed  to  the  zenith,  where  it  disappeared. 
Faint  aurora  observed. 
Growing  brighter  when  it  was  hidden  by  the  fog. 
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stations. 

• 

s 
s 

(11) 

[1] 

(1) 

[1] 

[2] 

[3] 

(8) 
(92) 
(32) 
(42) 

[1] 
[1] 

(31) 

[1] 

[OJ 

[3] 

(107) 
(68) 
(64) 

(53) 

13] 

[1] 
[2] 

[1] 

i 

[2] 
[3] 

(102) 

[1] 

[2] 

(36) 

tAfi\ 

[1] 
rn 

(43) 


(58) 


[2] 


[1] 
[2 

[3: 

Lo; 

[i: 


S 


10.33  p.m. 
10.48 
11.48 
12.18 
10.18 
10. 48  or 
11.00 
10.18 
11,18 
10.49 
9.40 

6.51  to 
9.51 
7.49 
9.49 


8.09 
9.39 

8.28 

7.24  to 

7,54 

9.54 

8.54 
a54 


9.14 
7.51 


[2] 


7.55 

9.55 
8.55 


8.25 

8.55 

9.03 

9.08 

9.28 
10.28 

8.58 


Text. 


Aurora  Id  the  N.  W.  ap  to  altitude  30^  ;  only  a  plain  arch. 

Growing  fainter. 

Lnminoas  arch  resembling  phosphorescent  cirrus  clouds. 

Last  observed. 

Aurora  visible ;  bounded  by  arch  of  heavy  cloud. 

Two  streamers  visible  within  the  arch ;  altitude  varying 
from  20O  to  30O ;  inclined  to  the  N.  ^.  at  an  angle  of  85^ 

Arch  from  az.  160^  to  190^ ;  altitude,  30^. 

Aurora  became  indistinct. 

Aurora  seen  in  the  N. ;  alt.  about  15^. 

Magnificent  arch. 

Aurora  recorded. 

Noticed  some  segment  of  auroral  light;  nothing  inter- 
esting. 

Aurora  appeared  in  the  N. ;  no  distinct  arch. 

Aurora  disappeared. 

Indistinct  cloud,  surmounting  upper  portion  of  northern 
light. 

Four  beams,  of  uniform  width;  white,  on  delicate  pink 
background. 

Beams  disappeared. 

Three  stratus  clouds  of  30^  alt.,  crossing  the  beams  [2.] 

Aurora  recorded ;  no  streamers  observed. 

Aurora  recorded. 

Streamers, 

Magnificent  arch  from  S.  £.  to  N.  W. 

Low  arch. 

Aurora  continues  quite  bright. 

Streamers. 

Perfect  arch  from  E.  to  W.  hiorizon  through  the  zenith  ; 
tapering  from  5^  at  the  center  to  a  point  at  the  ex- 
tremes ;  bright  white ;  did  not  change  its  position,  but 
had  a  gentle  wave-like  motion  from  £.  to  W. 

Arch  disappears. 

Beams  darting  toward  the  zenith  at  different  points  in  the 
N.  horizon. 

Jets  move  from  the  E.,  through  the  zenith,  to  the  W. ; 
this  band  continued  for  some  little  time,  appearing  and 
disappearing. 

Aurora  appeared. 

Merry  dancers  in  the  N. 

Aurora  disappeared. 

Long  arch  from  N.  W.  to  N.  E. ;  summit  nearly  due  N.,  and 
20<=  or  30O  high. 

Dark  and  bright  beams  shot  up  higher,  and  moved  from 
E.  to  W.  ana  back  again  several  times. 

Aurora  appears. 

Dark  clouds. 

Arch  from  N.  N.  E.  to  N.  N.  W. ;  altitude  23^. 

Beams  and  corona. 

Very  dark  space  below  the  lower  arch. 

A  segment  of  an  inferior  converging  arch  appears  in  the 
dark  space. 

The  segment  has  now  formed  a  complete  arch  parallel 
with  [2.] 

Arches  [1]  and  [2]  have  united. 

Sending  up  short  white  beams.  Black  cloud  is  sinking 
lower. 

Double  arch ;  the  lower  one  irregular,  continuous,  narrow, 
of  a  bright  milky  white ;  short  beams  on  its  upper  edge 
not  reaching  arch  [3;]  space  below  it  is/rerydark; 
extremities  bear  45°  E.  and  W. ;  summit  alt.  12^. 
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[2]       9.03  p.m. 


(63) 


(6) 


(62) 

(70) 
(51) 


[2] 
[1&2] 


[1&2] 
[1&2] 


[3] 


9,28 
9.58 


10.08 
10.28 


8.58 


9.08 

9.58 

10.08 

[4] 

8.58 

9.08 

[5] 

9.28 

[5] 

9.43 

10.08 

[6] 

9.08 
9.28 

[8] 
2 

;3; 

10.08 

8.26 
8.41 

9.11 

[4] 

^1] 

2] 

8.26 
9.19 
8.39 

9.19 

[31 

8.44 

8.49 

9.19 

9.29 

12.29 

[1] 

8.57 
9.57 

[I] 

7.59 

Text. 


Arch  is  sinking  gradually  toward  the  horizon ;  its  beams 
have  disappeared,  except  on  its  N.  £.  limb,  where  three 
faint  streamers  [5]  shoot  ap. 

Arches  [1]  and  [2^have  united. 

The  lower  arch  has  moved  up  higher;  well  defined  on  its 
lower  bright  edge ;  the  black  cloud  is  beneath ;  a  few 
beams. 

Lower  arch  again  sank  toward  the  horizon. 

Lower  arch  is  the  only  one  remaining,  and  is  fading; 
some  faint  beams  reach  the  zenith;  diffuse  light  per- 
vading over  all ;  ceased  observing.  The  aurora  seems 
to  have  lasted  all  night. 

Double  arch;  upper  one  regular;  alt.  of  middle  43^; 
extremities  bearing  7^  E.  and  70^  W.  of  N.;  dim,  diffuse. 

Arch  has  faded  away. 

Upper  arch  re-appeared;  faint,  fainter,  and  higher  up; 
lower  edge  alt.  about  5(P;  upper  edge  near  the  zenith. 

Upper  arch  is  gone  and  replaced  by  a  hazy  sky  of  diffuse, 
streaky  light. 

Detached  belt  of  whitish  light  near  the  zenith,  crossing 
from  E.  to  W.,  (or  from  N.  E.  to  S.  W.) 

Belt  has  faded  away. 

A  cloudy  narrow  belt  passes  from  near  the  horizon,  due 
E.,  through  the  zenith,  and  reaches  nearly  to  the  western 
horizon  ;  it  lays  a  little  S.  of  [Z.  D.  40o.n 

The  E.  and  W.  belt  has  moved  southward,  [Z.  D.  45^.  f  ] 

The  belt  is  gone,  and  replaced  by  a  hazy  sky. 

Three  fdint  streamers  in  the  N.  E. 

Number  of  short  faint  beams  spread  over  the  atmos- 
phere. 

Hazy  sky  of  streaky  auroral  light. 

Intense  black  space  below  the  aurora. 

Very  brilliant  arch. 

Brilliant  white  band  from  E.  to  W. 

Band  had  moved  S.  to  the  zenith,  where  it  was  5^  wide, 
narrowing  down  to  the  horizon. 

Band  slowly  moved  to  Z.  D.  15^  or  20^  S.,  and  gradually 
disappeared. 

The  usual  streamers  above  arch  No.  [2.] 

Brieht  light  beyond  the  dark  segment. 

Dark  segment  or  cloud  from  N.  £.  to  N.  W.,  close  to  the 
horizon. 

Dark  segment  began  to  quiver,  extending  ia  filaments 
upward. 

Darker  and  denser  cloud  of  conical  shape  appeared  in 
theE. 

From  this  cloud  a  pale  straw-colored  arch  proceeded 
toward  the  zenith,  and  in  a  moment  reached  the  west- 
ern horizon  ;  its  extremities  were  due  E.  and  15°  or  30° 
N.  of  W. 

Eastern  extremity  had  changed  about  5°  S.  of  E.,  when 
the  belt  receded  more  toward  the  S.  and  disappeared ; 
the  summit  was  7°  S.  of  Z. 

The  arch  had  entirely  disappeared,  and  beams  in  the  N. 
extended  nearly  to  the  zenith. 

Aurora  continues,  but  nothing  remarkable  except  a  cur- 
tain formation. 

Diffused  and  bright  patches  in  the  N. 

Striated  patches  floating  from  E.  to  W. ;  extremities  bear 
N.  W.  and  N.  E. 

Dark  cloud  below. 

Arch  from  E.  to  W. 

Faint  arch,  alt.,  45'~\ 
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8. 59  p.  in. 
9.29 
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1.33 

4.08 

8.58 


9.28 

9.28 

9.48 


9.58 

11.58 

9.58 


12.23 
12.30 

1.38 

3.23 

4.08 

2. 00  a.  m. 
10. 03  p.m. 


Arch  fallj  formed,  extended  fix>m  E.  to  W. 

Arch  disappeared. 

Very  large,  bright  anrora  in  the  K. 

Very  brisbt  streak  a  little  N.  of  zenith ;  from  N.  W.  to 
S.  £.  like  a  rainbow.  Shortly  after  it  moved  £.,  bo  that 
the  W.  end  conld  be  seen. 

At  the  same  time  flashes  in  the  N.  from  every  direction. 

Stratus  clouds  along  the  horizon. 

Flash«)8  of  auroral  light  20^  high  in  the  K.  and  N.  E. 

No  record  of  anrora ;  sky  covered  with  stratus  after  mid- 
night. 

Faint  aurora  in  the  N. 

Aurora  all  the  evening ;  very  bright. 

A  bright  streak  near  the  zenith,  from  E.  to  W. ;  discon- 
nected from  10. 01  to  11. 01,  or  longer. 

Aurora  not  seen. 

Bright  aurora  began. 

Arch  in  the  N.  30^  high. 

Streamers  shooting  toward  the  zenith. 

Dark  bank  of  stratus  cloud  along  the  northern  horizon 
from  155^  to  205^ ;  alt.  of  the  center  and  thickest  por- 
tion about  15^. 

First  observed  slender  bluish  beams  resting  on  [1.] 

Beams  varying  in  altitude  from  20  to  50^  ;  beams  occa- 
sionally blended  together,  forming  brilliant  pide-yeUow 
columns,  lasting 3  to  5  minutes,  then  fading  away ;  these 
continued  while  arch  [No.  2]  was  visible;  there  was 
no  connection  between  the  beams  [0]  and  the  arch  [3]. 

Beams  assumed  a  curtain  formation. 

Beams  diminish  in  number  and  disappeared  at  daybreak. 

Arch  of  white  va]>or  about  2^  broad,  ill-defined  at  its  ex- 
tremities, extends  from  £.  to  W.,  passing  within  15"^  of 
the  zenith  [N.  7]. 

The  arch  had  disappeared. 

Thin  haze  increases  in  density,  somewhat  obscaring  this 
arch. 

Slender  column  shot  up  from  the  E.  horizon  ;  gradually 
extended  its  summit  to  the  zenith,  while  pufiEd  of  vapor 
issued  therefrom  toward  the  W. 

These  united  and  formed  a  complete  arch,  varying  from  2 
to  5°  broad. 

The  arch  has  remained  visible,  but  now  gradually  disap- 
pears. 

Ripples  of  white  light,  2  to  6^  broad,  their  extremities 
pointingN. and  S. ;  visible  in  the  zenith,  moving  rapid- 
ly from  E.  to  W.  along  the  arch.  Occasionally  the  arch 
would  divide  and  reunite,  being  parted  overhead  as  if 
by  a  wind. 

Occasionally  the  arch  would  wave  from  N.  to  S.,  and  vice 
versa. 

Another  arch  began  to  form. 

Arch  is  complete ;  its  position  about  15^  S.  of  Z. 

Arch  [4]  disappeared  and  formed  anew  at  35^  S.  of  Z. 

Arch  [5]  disappeared  and  a  now  one  formed  65^  S.  of  Z. 

Arch  [6]  began  to  break  up  and  beams  [0]  diminished. 
Both  faded  away  towards  daybreak. 

Auroral  tendencies  still  visible  in  the  N.  horizon ;  no  con- 
nection with  the  bow  [2]. 

Magnificent  bow  ran  from  £.  to  W. ;  sometimes  of  apur- 
pTish  tinge  ;  at  times  immovable,  at  others  moved  from 
N.  to  S. ;  apparently  hung  very  near  the  earth  ;  stars 
seen  through  it. 
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8.54 


10.04 
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Text. 


At  times  it  would  break  as  if  by  a  strong  wind. 

Aurora  appeared. 

Dark  cloud  beneath,  but  did  not  obstruct  the  light  at 
horizon. 

Very  bright  arch. 

Aurora  continues ;  observations  ceased. 

Fiue  aurora. 

Auroral  light,  patches  and  streamers. 

Fine  band  across  the  sky  from  N.  \V.  to  S.  W. 

Disappeared. 

Band  again  visible. 

Auroralvapors  passing  from  £.  to  W. 

Aurora  recorded. 

No  aurora,  but  lightning  in  the  N.  and  £. 

Luminous  appearance  in  the  N. ;  shortly  after  beams  shot 
up  to  45°. 

Aurora  changed  to  two  arches,  extending  from  E.  to  W. 
entirely  across  the  heavens ;  the  lower  one  had  altitude 
of  45°,  the  upper  one  of  60° ',  beams  from  the  lower  to 
the  upper  arch. 

Extremities  of  arches  are  at  the  N.  E.  and  N.  W. 

The  arches  disappear  and  aurora  changes  to  merry  dan- 
cers near  the  zenith  ;  moving  from  every  point  except 
the  extreme  S. 

Aurora  had  disappeared. 

Main  arch  of  aurora  from  N.  E.  to  N.  W.,  altitude  25°. 

Streamers  to  a  higher  altitude. 

Beautiful  auroral  arch. 

Streamers. 

Aurora  recorded. 

Aurora  from  N.  W.  to  N.'E.  between  8. 19  and  10. 19. 

Arch  from  N.  W.  to  S.  E. 

Mist  obscures  aurora  both  E.  and  W. 

Aurora  in  the  N.,  and  more  to  the  E.  than  to  the  W. 

Aurora  first  noticed. 

Bright-vellow  arch  from  N.  90°  E.  to  N.  60°  W.,  altitude 
45°.  * 

Brilliant  streamers  on  the  eastern  border  rising  and  fall- 
ing. 

Rosy,  emerald,  green,  and  yellow  streamers  illumine  the 
base. 

Pale-green  light  and  occasional  streamers. 

Bright-yellow  light,  nearlv  obscured  by  stratus  clouds. 

Bright  aurora,  partially  clouded. 

Aurora  became  visible ;  very  dark  haze. 

Two  distinct  concentric  arches  became  visible  from  E.  X. 
E.  to  W.  N.  W. 

The  upper  arch  has  an  altitude  of  40°. 

Beams  constantly  shooting  up  to  the  Z.,  but  no  lateral 
motion. 

Band  much  broader  and  brighter  than  the  others,  extend- 
ing from  E.  to  W.,  like  the  others,  but  reaching  to  the 
zenith. 

Beams  shoot  from  arch  [3]  southward  to  the  southern 
horizon. 

Shortly  before  11.24  the  arches  [1]  and  [2]  and  the 
greater  part  of  [3]  disappeared  ;  the  middle  of  [3]  dis- 
appeared at  11.24,  and  [3]  did  not  change  its  position 
or  color  during  the  display. 

•Smoky  aurora. 

Dark  cloud  below  arches. 

Lower  arch,  altitude  about  10°. 
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Dark  cload  between  the  arches. 

Upper  arch;  altitude  about  18^ ;  summit  from  3  to  5^  £. 

of  the  meridian  ;  arches  quite  elliptical. 
Short  streamers ;  none  higher  than  32^. 
Upper  arch  disappeared. 

Soon  succeeded  by  curved  line  of  streamers,  moving  rapid- 
ly for  about  teu  minutes  from  E.  to  W. 
Soon  after  [3J  had  disappeared,  a  broad  belt  of  white 

light  moved  rapidly  from  £.  to  W.,  forming  an  arch 

whose  snmmit  altitude  was  about  25°,  but  wnich  sooa 

disappeared. 
Double  arch  ;  streamers  and  patches  of  light. 
Dark  cloud  dissipated ;  arches  indistinct :  faint  streamers 

up  to  altitude  45^ ;  observations  ceasea. 
A  few.  minutes  before  9. 26  a  perfect  corona  in  the  N.  N. 

E. ;  elevation  of  its  center  about  55^ ;  brilliant  white 

beams  tending  to  its  center. 
Irregular  arch,  very  low  down  on  the  horizon. 
Sky  overcast  with  cirrus  clonds,  obscuring  the  aurora. 
Aurora  sef  n  between  clouds,  but  soon  obscured. 
Sky  not  obscured ;  no  record  of  aurora. 
A  little  before  9. 32,  faint  aurora ;  pale-yellow,  on  the  N. 

horizon ;  rosy  tint  at  upper  limit,  about  40'^  above;  no 

luminous  beams  or  flashes. 
Aurora  vanishes. 
Thunder  and  lightning  with  hail. 
Auroral  arch ;  altitude  15^. 
Cumulus  cloud  of  light  in  the  E.,  rolling  and  expanding 

due  W. 
In  a  short  time  it  formed  a  narrow  arch,  extending  about 

120^ ;  swayed  slightly  from  N.  to  S. ;  gradually  receded 

as  it  had  formed. 
A  portion  still  remained. 
Aurora  began. 

At  its  height ;  a  beautiful  double  arch,  dark  segment  be- 
low and  streamers  between  and  above. 
Aurora  ended. 
Aurora  observed,  and  continued  until  3^  37<>*,  except  a 

short  disappearance  at  12**  37". 
Faint,  yellow  light  between  N.  and  N.  E. ;  altitude  from 

30  to  50. 
Luminous  beams  rising  from  3°  to  50^. 
Similar  arch  from  E.  N.  E.  to  N.  N.  W. ;  summit  near  the 

zenith ;  lasted  a  few  minutes. 
Thick  bank  of  cload  in  the  N.  horizon. 
Evidently  an  arch  in  the  N.,  bnt  obscured  by  bank  of 

cload ;  but  its  upper  portion  and  eastern  and  western 

extremities  can  be  seen. 
Height  of  arch  30^. 
Small  streamer  in  view  in  the  N.  W. 
Large,  bright,  white  streamer  rises  to  altitude  60^. 
Streamer  has  disappearad,  bat  others  are  moving  along 

the  arch  from  E.  to  W.,  shooting  up  to  60^  or  less. 
Streamers  less  active. 

Greatest  amplitude  of  aurora  from  N.  60°  W.  to  N.  70^  W. 
Aurora  noted,  beginning  at  8*^  12"^. 
Aurora  in  the  N.  from  8^  43'^  to  12^  43™. 
Arch  from  the  E.  horizon  to  very  near  the  W.  horizon, 

passing  about  10^  N.  of  the  zenith  between  8^  43™  and 

9^  43™.    Beams  [3]  and  dark  cloud  [0]  below. 
Faint  light  in  the  N.  E. 
Pale,  light-yellow  bow  from  2P  E.  to  43°;  altitude  4'^  ; 

short,  crimson  flushes. 
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12.43  p.m.    Five  distinct  streamers  moving  from  dae  E.  westward 

I      for  about  20°. 
8  49  Aurora  began  with  a  banner  in  the  £.,  extending  N.  W. ; 

DO  distinct  arch  at  any  time,  bat  rather  a  cload  of 
misty  light. 
A  band  on  the  southerly  side  of  the  light  in  the  N.  E. 
10. 16  Quite  faint ;  observations  ceased. 

8. 46  Bright  arch  ;  altitude  2(P. 

9. 31  or         Narrow  arch,  2^  or  3<^  broad,  had  risen  to  altitude  30^*, 
9. 16  extending  from  E.  15°  N.  to  W.  15^  N. 


9.36 

9.46 
10.16 
11.16 

8.49 
9.34 


8.51 


9.54 
10.14 


12.57 
9.29 


9.29 

11. 59 
12.51 


1.55 
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10.05 
3.34 
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In  a  minute  or  two  it  had  contracted  to  a  bright  patch  4^ 

or  5*^  broad. 
It  disappeared  in  a  very  few  minutes,  just  after  9^  46"*. 
A  few  bright  streamers  shoot  up  and  move  from  E.  to  W. 
The  display  had  nearly  ceased. 
Aurora  recorded. 
Aurora. 
Arch  from  S.  E.  to  N.  W.,  [crosses  meridian  at  about 

Z.  D.  30O  N.] 
Streamers  to  the  ZS ;  very  active. 
Base  very  dark    at   times  with    constantly  changing, 

luminous  spots. 
Dark  beneath. 
Small  arch. 

Bright  aurora  in  the  N. 

Northern  lights  observed  from  9^55""  until  after  ll'',  ex- 
tending from  N.  W.  to  the  N.  E. 
Very  faint  yellow  aurora  in  the  N. 
Display  very  fainttand  diffuse,  and  of  short  duration. 
Auroral  arch  from  N.  to  S.  £. ;  summit  altitude  45^. 
Formation  changed  several  times ;  at  one  time  four  dis- 
tinct bands,  with  small  circles  at  intervals. 
At  no  time  did  the  aurora  extend  W.  of  the  meridian. 
Aurora  in  the  evening. 

When  the  arch  was  nearest  perfect,  the  altitude  of  its 
summit,  lower  edge,  was  13°  in  the  magnetic  meridian ; 
the  upper  edge  was  very  poorly  defined. 
Continuity  of  the  arch  was  broken,  and  streamers  began 

to  be  sent  off. 
Observations  ceased ;  no  other  arches  had  been  observed. 
Bright  beam,  nearly  due  N.  E.,  three  times  the  width  of  a 
rainbow,  broadest  at  the  horizon,  extending  up  nearly 
to  the  zenith ;  no  movement. 
Beam  still  seen  pointing  to  the  S.  W. 
It  faded  out. 

Dark  clouds  resting  on  the  horizon,  beneath  aurora. 
Fine  aurora  from  E.  to  N.  W. 
Most  vivid. 
Last  seen. 
Aurora  recorded. 
Cloud  under  double  arch. 
Double  arch. 
White  streamers. 
Dim  aurora  in  the  N. 
Between  8^*  4™  and  9^*  4"»  aurora  visible  between  N.  E. 

and  N.  W. 
Simply  a  diffused  light ;  altitude  10°  or  15°. 
Remained  visible  until  after  midnight. 
A  single  beam  4<^  wide  reaching  from  N.  E.  end  of  aurora 
nearly  to  the  zenith,  or  70°  or  80°. 
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About  11^  04™  at  a  point  a  little  S.  of  E.  three  very  wide 
beams  appeared  extending  obliquely  from  each  other, 
lower  end  of  beams  at  10^  or  15^  altitude ;  the  upper 
end  of  [5]  reached  the  zenith,  the  seoond  [4]  a  grade 
lower,  the  third  [3]  a  grade  lower  still. 

Beams  disappeared  soon  after  11^  04°^  and  entirely  at  IP 
24™. 

Shortly  after  11**  24™  a  single  beam  commenced  at  the  £. 
S.  E.  horizon,  and  ended  near  the  W.  N.  W. ;  of  a  pale 
straw-color  at  each  end,  but  a  faint,  pale  red  near  the 
Z. ;  the  width  about  2P ;  well  defined ;  inclined  a  little 
to  the  S.  of  the  actual  Z. ;  its  extremities  did  not  reach 
within  8^  or  10^  in  az.  of  the  extremities  of  arch  [1]. 

Beam  [6]  disappeared. 

Slight  aurora  recorded. 

Heat  lightning  observed  from  7^  6™  to  11*»  56'". 

Aurora  visible  at  twilight. 

Beam  in  the  N.  £. 

Beam  in  the  N. 

Beam  in  the  N.  W. 

Beam  in  the  S.  W. 

Beams  were  only  visible  a  few  minutes. 

Red  lights  in  all  directions. 

Lights  did  not  rise  higher  than  45^;  no  perfect  arch 
formed. 

Ceased  observing. 

Between  7^  12™  and  6*>  12™  an  arch  like  an  aurora  extended 
from  N.  E.  to  W. 

Rays  shot  up  above  45^. 

Long,  round,  unbroken  low  clond  moving  S. 

Upper  stratus  clouds  moviug  N.  and  illuminated  by  the 
light. 

Aurora  obscured  by  clouds. 

Pale  light  along  the  northern  horizon. 

Amplitude  30^  and  altitude  5^. 

Entirely  hidden  by  clouds. 

Three  beautiful  arches  formed  into  one.  Shortly  after  the 
whole  sky  was  covered  with  auroral  light. 

Narrow,  irregular  belt,  pale  straw-color  resting  on  north- 
em  horizoD. 

The  rest  of  the  sky  covered  with  stratus  clouds. 

Patches  of  aurora  in  the  N.  through  rifts  in  the  clonds. 

Aurora  appears  like  a  broken  arch;  altitude  60^ ,  partly 
obscured  by  stratus  clouds. 

Aurora  diffuse,  fading  gradually. 

First  observed  aurora  to  the  N.  N.  E. ;  altitude  a  few 
degrees. 

Still  quite  bright,  without  any  change  in  position. 


z  = 
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Appendix  IV. 

The  magnetic  forces  above  the  earth^s  surface. 

The  theory  and  formnliB  of  Gauss  give  us  the  means  of  computing  the  three  rectangn 
lar  componeDts  of  the  earth's  magnetic  force  at  any  point  of  space.    If  we  substitute 
in  his  K»rmuliB  the  longitude  X  =  —  9U-,  or  east  from  Greenwich,  and  the  latitude  45^, 
corresponding  to  a  point  within  the  region  covered  by  the  present  series  of  observations, 
^re  obtain  the  following  values  of  X,  Y,  and  Z  : 

X  =  r?  ^   I  747.038a  |  +  ^?^  J   |  6.030  -  55.192  a«  \ 
■^  (j)  {  -20.633  a  -  76.549  0'  | 

"*"  V  ~  )    I  ^'^^^  "^  ^^'^^  ^^  "  377.928  a*  \ 
Y=  (-V  I  -89.024|+^5y  |-f  66.893  a  J 

+  ^5  V  I  24.587  — 164.280  a«  \ 

^r?:^  ^  -77.559  a  +  284.397  o^  \ 
=  2  r  -^'{  1104.528  a  > 
4-3?*  I  7.353  —  16.522  a«   | 
+  4  (  ?  y  I  20.880  a— 12.219  a^  \ 

+  5^5  '^  I  —9.330  +  114.239  a^  — 123.227  a*  > 

Where 

X  ==  horizontal  component  of  magnetic  force,  positive  toward  the  north. 

Y  =  horizontal  component  of  magnetic  force,  positive  toward  the  west. 

Z  =  vertical  component  of  magnetic  force,  positive  toward  the  earth's  center. 

R  =  mean  radius  of  the  earth. 

r  =  radios  vector  for  the  place  of  observation. 

a  =  Sine  or  cosine  of  45^  =  0.72911 ;  logarithm  =  9.84949. 

By  substituting  for  a  its  numerical  value,  the  above  formulte  become  as  follows : 
X  =  +  528.23  ^5 \_ 21.566^? \-41.e2O0y-45.6O2r^Y 

Y  =  -   89.024 ^  5  y_ 47.301^ I  y- 57.556^ ?y-f  45.70   ^?y 

Z=+1562.06  r^")  —  2.724^?  y-f41.776r?-Y+ 84.90  ^?  j 

R 
For  points  upon  or  elevated  above  the  surface  of  the  earth,  we  give  —the  succes- 
sive values  Y7)i  Yl»   12'  ^^^  ^^^  ^^^  present  purpose  the  first  two  of  these  values  will 
saffice.    For  these  we  deduce  the  following  values  of  X,  Y,  Z : 

r  "1.0         r  ""1.1 

X  -f     419.44 -f     330.57 

Y  —      53.58—       44.515 

Z  -f   1686.02+   1245.55 

Declination—  7oi7'.2—  7^40^.2 
Inclination  —  75°  56'.0  —  75^  0'.6 
Total  force        1738.1         1289.5 

The  three  last  of  the  above  qaantitles  are  deduced  from  the  X,  Y,  Z  by  the  ordinary 
formuhe — 

Y  7  TT  F  Z 

Tang  declination  =  ^  ;  tang  inclination  =  ^-^r ;  Total  force  =  (J^i=ain  I' 
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Paper  21. 

War  Department,  Office  of  the  Chief  Signal-Officer, 

Washington,  D,  C,  November  28,  1876. 

To  the  Chief  Signal-Officer,  United  States  Army  : 

Sir:  In  accordance  with  your  letter  of  instractions,  dat«d  December  7,  1875,  I  have 
the  honor  to  present  herewith  a  report  upon  the  cyclone  of  September  8  to  24,  1875. 
The  data  collected  has  be^n  taken  from  the  reports  of  the  Signal-Service  observers,  from 
the  logs  of  vessels,  from  special  reports  forwarded  to  this  otBce,  and  from  newspapers. 
The  figures  along  the  left  hand  of  the  pages  of  the  data  correspond  with  similar  figures 
upon  the  chart.  The  latter  has  also  dates  upon  which  the  cyclone  was  experienced. 
Along  the  path  of  the  cyclone  is  located  its  center  three  times  daily.  The  fig^es  above 
show  the  day  of  the  month  ;  those  below,  1, 2,  and  3,  indicate,  respectively,  7.35  a.  m.,  4.35 
p.  m.,  and  11  p.  m.,  Washington  time.  From  the  data  extracted  it  will  be  seen  that  a 
cyclone  occurred  previous  to  the  one  charted.  It  was  first  felt  in  latitude  12°  N.,  longi- 
tude 27^  W.,  on  September  1,  and  later  to  the  eastward  of  the  West  Indies  and  toe 
United  States.  During  the  12th,  13th,  and  14th  a  high-pressure  area  covered  the  conn- 
trv  east  of  the  Rocky  Mountains,  (highest  over  New  England  and  the  Middle  States,) 
which  evidently  caused  the  cyclone  to  take  a  westward  course  into  the  Gulf  of  Mexico. 
It  was  especially  severe  and  destructive  from  Navassa,  between  San  Doming^  and 
Cuba,  to  Texas.  The  observations  taken  at  Paramaribo,  Dutch  Guiana,  (South  Amer- 
ica,) and  Freetown,  Sierra  Leone,  west  coast  of  Africa,  show  that  there  has  not  been 
any  disturbance  at  either  place  during  September  or  the  latter  part  of  August.  The 
island  of  Barbadoes  is  the  point  at  which  it  was  first  felt,  so  far  as  known.  From  Texas 
to  the  Middle  Atlantic  coast,  its  progress  was  more  rapid  and  less  destructive  than 
before.  The  points  of  the  arrows  are  the  locations  of  places.  The  arrows  fiy  with 
the  wind.    The  circular  arrows  show  the  points  to  which  the  wind  veered  or  backed. 

The  heavy  swells  experienced  by  the  bark  Paladin  were  undoubtedly  produced  by 
these  two  cyclones. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

ROBERT  CRAIG, 
First  Lieutenant  Fourth  Artillery,  Acting  Signal-Officer, 


9.— Brig  Antilles,  at  St.  Martin's  September  28.    On  the  7th,  latitude  27°  20'  N.,  longi- 
tude 58^  20'  W.«  severe  hurricane  from  S.  £.  and  N.  W. :  lost  sails,  and  cargo 
damaged. 
12. — Bark  Shawm nt,  of  Boston,  at  Rio  Janeiro,  November  1.    Had  severe  hurricane 

Septembier  8,  latitude  35°  N.,  longitude  53^  W. 
11. — Bark  John  Mathues,  at  Surinam,  September  30,  from  Bostion,  took  hurricane  even- 
ing September  7,  latitude  32^,  longitude  5P,  lasting  5  hours  ;  wind  backed  from 
N.  N.  W.  to  W.  S.  W. ;  hove  to  on  her  beam  ends. 
Brig  Eureka,  from  Boston,  at  Surinam  ;  experienced  gale  September  7 ;  on  beam 
ends  for  5  hours ;  lost  deck-load ;  hove  to  on  port  tack.    Wind  from  N.E.  around 
to  W.  S.  W.  by  N.    Wind  terrific,  forcing  vessel  down  so  that  one  half  of  deck- 
load  was  under  water  and  yards  lying  in  the  sea. 
Schooner  Eohinoor,  Lockport,  N.  S.,  for  Barbadoes,  passed,  latitude  23°  15'  N.,  bot- 
tom up. 
Schooner  Anita,  from  New  York  for  Angostura,  (Venezuela,  S.  A.,)  had  a  hurricane 
about  middle  (t)  of  September. 
1. — Bark  Paladin,  from  Arecibo,  P.  R.,  at  Baltimore,  September  18.    September  6,  7, 
and  8,  1875,  latitude  23°  to  28°  N.,  longitude  70°  to  72°  W.,  heavy  swell  E.  S.  E. 
to  S.  S.  E.,  and  on  the  12th  and  13th,  latitude  33^  to  36^,  N.  N.  E.  to  £.,  breaking 
in  a  calm. 
8. — Schooner  Athlete,  severe  hurricane  September  8,  (f  probably  6th,)  in  latitude 
24^  25',  longitude  58^  W.    Schooner  abandoned  in  a  sinking  condition.    W^ind 
E.  to  N.  E.,  veering  to  E.  S.  E.,  and  back  again  to  former.    Gale  moderated  at 
midday. 
2.— Ship  Tautallon  Castle,  September  1, 1875,  latitude  12©  N.,  longitude  27°  W.,  bad 
a  heavy  gale,  accompanied  by  all  the  peculiarities  of  a  hurricane,  veering  from 
N.  W.  through  W.  to  S.  and  S.  W. 
10. — Bark  Relignoue  Liberta  encountered  a  hurricane  September  7,  1875,  30®  30'  N., 

570  20'  W. 

7. — Bark  Western  Sea,  from  Boston,  at  Surinam,  September  15,1875;  hurricane,  latitude 

250  N.,  longitude  55©  W.,  September  5.    Wind  E.  N.  E.,  veered  to  S.  E.  while 

lying  to  on  port  tack  ;  vessel  damaged. 

3.  Schooner  Paul  Seavy,  Wilmington,  N.  C,  at  Sumiam,  September  20;  latitude  18 

N.,  longitude  52  W.    September  3,  hurricane  N.  E. ;  at  6  p.  m.  increasing  rapidly  and 
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ig  to  N.  N.  W.,  and  ending  at  W.  S.  W. ;  barometer  to  27.70.  8  to  12  p.  m.,  on 
ends,  and  filling  cabin  and  forecastle  with  rain,  washing  movable  matter  off 

vessel  damaged, 
teamer  Liverpool  at  St.  Thomas ;  in  severe  harricane  on  5th  and  Gth  September, 

57°  W.,  and  damaged. 

teamer  Caribbean  left  Liverpool  Angnst  20;  at  St.  Thomas  a.  m.  September  11. 
&y,  5,  2.30  p.  m.,  gale  increasing,  with  fnrioas  sqnalls;  glass  going  down;  wind 
iquallB  increasing,  and  terrific  sea.  6.30  p.  m.,  tremendons  harricane;  shipped 
nocking  away  bridge,  lamp-room,  boats,  steering-gear,  skylights,  &.c. ;  lots  of 

below.  7  p.  m.,  cargo  and  coal  settled  leeward.  9  p.  m.,  shipped  tremendous 
ftrrying  away  boats ;  engines  stopped ;  to  midnight  fearful  harricane ;  barome- 
h  6th,  a.  m.,  sea  carried  away  man  at  wheel;  barometer  rising  at  4  a.  m.,  and 
ler  moderating.  8  a.  m.,  wind  and  sea  moderating.  11  a.  m.,  strong  gale ;  noon, 
ler  moderating  fast ;  barometer,  29.08.  On  the  8th,  started  with  one  l:^iler,  reach- 
D.  Thomas  9  a.  m.  11th. 

September  4  and  5,  1875,  a  harricane  in  20°  09'  N.,  45°  06'  W.    Vessel  at  St. 
las  from  Bilbao  entirely  dismasted  and  ininred  in  hall.     Another  yessel  from 
pool  lost  mainmast  and  leaking  badly  from  harricane  on  3d,  4th,  and  5th. 
^  Ismyr,  14  days  out  from  St.  Lucia,  W.  I.,  with  sugar,  for  England,  put  into  Ber- 
,  17tb,  leaking  badly. 

*tiniqae — Steamer  Martinique  put  in  badly  damaged  in  gale  of  September  5, 1875. 
;  Hunter  put  into  St.  Thomas  September  6,  leaky. 

1  Tree  Sabrinos  arrived  at  St.  Thomas  September  11, 1875,  in  distress,  (Liverpool 
»noe,  Porto  Rico.) 

k  Maria  (Bordeaux  for  Havana)  put  into  St.  Thomas  September  12, 1875,  dismasted 

«ky. 

:  Minnie  Traub  sailed  from  St.  Mary's,  Geo.,  July  19,  with  180,000  lumber  for  Port 

Trinidad,  put  into  Fort  de  France,  Martinique,  September  17,  in  distress,  leaky, 
St  part  of  her  deck-load. 

Barhadoes,  W,  I. — Weather  has  suddenly  changed ;  dry  and  sultry  atmosphere, 
ded  by  incessant  downfall  of  rain,  with  thunder  and  vivid  lightning.    Hurricane 

over  island  morning  of  September  9, 1875,  between  2  and  3  a.  m.,  attended  with 

some  life  and  property. 

2  p.  m.  First  indications  of  storm ;  strong  breeze  from  W.  and  N.  W. ;  sky  over- 
large  masses  of  cumulus  clouds  gathered  in  N.  and  N.  W. ;  moved  from  N.  W.  to 
tnd  then  from  N.  E.  to  S. ;  barometer  29.95,  and  falling. 

en.  Wind  N.  W.  strong,  and  rain  began. 

p.m.  WindN.  W.,  variable,  14  miles;  barometer, 29.85. 

m.  Wind;  barometer  29.66;  heavy  rain  ;  in  evening  wind  variable  ;  by  10  p.  m., 

i|a:  strongly  from  S.  W.,  and  increasing. 

12.10  a.  ni.  Barometer  rose  rapidly  from  29.66  to  29.86;  strong  gale  from  S.  and 

heavy  rain  and  thunder  by  2  a.  m. ;  barometer  fell  to  29.67 ;  wind  S.  W.,  and  rag- 
>8t  furiously,  lashing  the  sea  into  a  perfect  fury, and  blowing  with  violence; 
amage  done ;  some  damage  done  by  the  "  gulley ''  above  the  "  Queen's  House.'' 
n.  Barometer  rose  to  29.97,  and  storm  began  to  abate. 

m.  Rain  ceased.    In  some  places  13  to  15  inches  rain-fall,  with  great  damage. 
i08t  apparent  along  harbor  and  in  the  careenage  ;  four  vessels  stranded,  and  bay 
d  with  dibris. 
a,fteruoon.  Wind  abated;  sea  continued  to  break  over  pier  with  greatest  vio- 

eixteen  lighters  and  many  smaller  craft  lie  on  beach  aback  of  Marshall's  Hall. 
»  a.  m.  Sea  cahn. 

It  of  8th  and  9th.  Schooner  Arthur  L.,  with  lumber,  and  brigs  H.  M.  Norris,  Min- 
Uer,  and  George  E.  Dale  driven  ashore. 
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Thunder  and 
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@ 

# 

^ 

(?) 

(li)  Saint  Vincent. — The  storm  which  burst  over  this  place  this  morning  (9th)  was  only 
indicated  yesterday  at  5  p.  m.,  by  barometer  falling  and  Tariable. 

8th.  All  day  weather  cloudy  and  color  bright  orange,  with  occasional  shower.  N.  N.E. 
light  winds  and  rising,  sea  rising;  intense  heat;  at  11  p.  m.  wind  S,  freshened,  and 
dense  masses  of  clouds  in  N.  and  N.  E. ;  at  11.30  p.  m.  heavy  S.  W.  gale  commenced, 
with  torrents  of  rain  and  heavy  thunder,  till  5  p  m.,  9th. 

9th.  1  a.  m.  barometer  had  fallen  1^^,  (probably  inches  ;)  wind  to  N.  W.  (f)  at  1.30 
a.  m.,  and  increased,  and  sea  rising  higher  and  breakiug  with  great  violence.  Heavy 
rain  continued,  and  at  dawn  Kingston  almost  inundated.  Bridges  undermined  and 
falling,  several  small  houses  washed  away  by  mountain  torrent,  aud  trees  uprooted  by 
the  violent  wind.  Five  vessels  ashore.  Torrents  of  rain  from  3.30  to  7  a.  m. :  10  a.iii., 
weather  moderated,  but  heavy  rains  continued.  Much  damage  to  shipping ;  schooner 
Water  Lily,  of  Digby,  N.  S.,  and  brig  Devonshire,  of  Bermuda,  driven  ashore  on  Kings- 
ton beach. 

Calliaguaf  Saint  Vincent — Vessels  ashore,  town  inundated,  &c. 

Bequia, — Houses,  &c.,  destroyed. 

(15)  Grenada. — September  9, 1875,  4  a.  m.,  wind  N.  W.,  force  8,  and  to  S. ,  9  a.  ra.  S.  E.> 
force  4  to  5,  heavy  rain  and  sea ;  9..50  a.  m.  barometer  30.15. 

(16)  THnWflk/.— September  8,  1875,  very  calm  and  intensely  hot. 

(19)  Dominica. — September  9,  1875,  heavy  gale  ;  all  shipping  gone  adrift  west. 

(17)  Saint  Liwia. — Severe  gale  since  8  p.  m.,  Thursday  (?)  September  9, 1875 ;  1  p.  m-* 
10th,  moderating. 

(18)  Jfaritni^M^.— September  9,  10  a.  m.,  barometer  last  night  .762  (30.00) ;  wind  no^*' 
N'E.  2.50  p.  m. :  Barometer  763  (30.04) ;  weather  better ;  vessels  driven  ashore ;  galea 
prevailed  ;  10th,  morning  opens  fine. 

(20)  Guadeloupe. — September  8,  very  calm  and  intensely  hot.  September  9, 1875, 
7.35  a.  m.,  gale;  9.36  a.  m.,  gale  continues;  storm  coming;  6.42  p.  m.,  barometer  vari- 
able. 


Date. 


September  8 


September  9 


7  a.  m. 


78 
29.96 

.00 


7.35  a.  m. 


83 
29.88 

.00 


2  p.m. 


87 
29.85 

.00 


78 
29.93 


^ 


80 
29.96 

0.320 


82 
29.  i'5 

0.20 


September  10 i  28 

j  2<>.91 

.oo' 


81 
29.94 

1.50 


89 
29.90 

.00 


4.35  p.  m.    9  p.  m. 


84 
29.82 


.00 


81 
29.87 

.00 


86 
29.86 

.00 


80 
29.83 

.00 


11  p.  m. 


77 
29.83 

.00 

f 


81 
29.93 

.00 


77 
29.91 

.00 


80 
29.  93 

.00 


78 
29.92 

.00 


Thnnder,  lightninj;,  ard 
light  rain  throngh  tbe 
night. 


Thnnder  and  lightning 
through  the  day,  and 
part  of  evening  ligb* 
rain. 
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1)  Antigua, — September  9, 1875, 9.50  a.  m.,  barometer  30,  steady  wind,  strong,  S  8.  E. 
tb.  2.^  p.  m,,  barometer  30,  aud  rising ;  wind  E.  iS.  E.,  macli  rain. 
termudaf  R.  G, — September  21,  1875.) 

I)  Saint  Kitts,  (Saint  Christopher,) — Schooners  Ann  Louise  and  Zephyr  are  on  shore, 
)r  dashed  to  pieces. 

hooner  Enos  Briggs  left  Navassa,  September  12, 1875,  (T)  for  Baltimore ;  had  favor- 
weather  till  20lh,  (?)  then  strong  gale  from  N.  E.  Next  day,  latitude  27°  20',  lon- 
le  76^  22',  sprnng  leak  and  abandoned. 

I)  Haytif  Jacmeh — Schooner  Agues  again  stranded  at  Anx  Cayes ;  two  foreign  ves- 
i.nd  several  coasters  blown  ashore,  aud  wharf  down  during  hurricane. 
V)  iVaraMa.— Latitude  18"  25'  N. ;  longitude,  75^  5'  W. ;  4^  miles  long  N.  E.  to  S.  W., 
2}  miles  greatest  width, 
irricane  September  12. 

iday,  10th.  Schooner  Serene  sailed  for  Wilmington,  N.  C. ;  never  heard  from, 
tarday,  11th.  Rough  sea;  no  shipping;  brig  J.  W.  Speucer  sailed  for  Charleston, 
;  never  beard  from ;  fierce  N.  E.  gale  blowing,  and  devuioped  into  a  hurricane  ; 
leh  bark  Toronto,  of  Halifax,  N.  S.,  brig  Nettie  Chase,  Boston,  schooner  Moses 
en,  Bangor,  Me.,  slipped  their  moorings  9  a.  m.,  Thursday,(f)  (probably  Saturday 
mday,)  and  put  to  sea. 

th.  Hurricane,  N. E., accompanied  by  deluge  of  rain;  houses  commenced  to  go; 
i  torn  up  by  roots,  and  others,  3  feet  in  diameter,  snapped  ofif ;  quarters,  water- 
e,  and  wharves  first  destroyed  ;  up  to  noon ;  (afternoon,  wind  suddenly  to  S.  S.  E., 
terrific ;)  2  p.  m.,  wind  came  from  S.  S.W. ;  rest  of  buildings,  wharves,  eight  lighters, 
3De  gig  went;  railroad  torn  up ;  cars  (loaded)  blown  from  the  track  ;  one  building 
1  bodily  and  smashed  ;  all  buildings  wood;  thermometer  7dP  all  day;  about  4.30 
.  abating ;  sea  broke  over  cliffs  45  to  75  feet  above  sea-level ;  anchor  3,000  pounds, 
heavy  cable  8  feet  above  sea,  washed  overboard  into  60  feet  deep  water ;  another, 
»Ds,  raised  out  of  water  and  left  20  feet  above  original  place ;  a  fiat  stone,  weigh- 
^  tons,  60  feet  above  sea-level,  could  not  be  fonnd  afterward ;  boiler  and  machinery 
ppeared ;  bushes  and  small  trees  cut  down  by  fiying  boards ;  before  hurricane, 
d  was  in  its  beautiful  vernal  covering;  after,  as  it  a  frost  had  passed  over  aud 
ited  everything;  men  were  lying  down  and  holding  onto  railroad-tracks;  also 
ht  shelter  in  holes^  and  in  some  cases  were  washed  out  by  the  sea  breaking  over 
1. 

Tonto  found  dismasted  and  abandoned  off  north  Jamaica  coast.  Spencer  and 
tie  not  yet  heard  from.  Houses  were  located  on  a  flat  60  feet  above  sea,  on  west 
Harbor  on  west  side  considered  by  sea-faring  men  one  of  the  best  in  the  West 
».  More  destructive  by  far  than  any  since  ita  occupation,  1B56. 
).)  Santiago  de  Cuba. — September  12  and  13,  visited  by  very  heavy  weather  from 
rday  to  Sunday.  "jFalling  barometer  since  Friday,  with  fresh  N.  E.  wind  during 
ly  and  greater  part  of  Saturday.  Saturday  afternoon,  with  continued  falling 
Deter,  wind  changed  to  S.  E.,  (sea  breeze,)  but  soon  fell  to  calm  in  consequence 
me  heavy  showers.  Toward  evening,  wind  went  around  to  N.,  and  continued 
all  night. 

Qday  morning,  wind  still  fresh  N.  and  weather  threatening.  All  day  wind  varied 
N.  E.,  with  light  rain  at  intervals,  barometer  falling  steadily,  and  clouds  moving 
fast  from  N.  £.  After  dark,  wind  freshened  up.  About  8  p.  m.  rain  increased. 
)  1  a.  m.  wind  fresh  N.  E.,  and  rain  constant.  13aroineter  as  low  as  29.55  ;  tem- 
ure,  76.  13th,  1.30  a.  m.,  wind  shifted  to  S.  E. ;  very  fresh  for  some  hours,  with 
r  barometer.  Towards  morning  wind  abated  somewhat.  Clearing  weather  and 
ly  rising  barometer  during  Monday. 

Santiago  water  in  bay  rose  some  three  feet  above  usual  high- water  level  during 
ay  night.    Tuesday  morning  (14th)  thuuder-squall  passed  over  the  Morro,  (en- 
e  to  bay,)  killing  a  girl  and  wounding  two  men  in  Schmidt,  a  fishing-village. 
!tion  of  Guantanamo  railroad  destroyed. 
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11th. 


7.35  a.m. 


80 

29.70 

9.6 

0 


Santiago  de  Cuba, 


September  1%  1875. 


7a.ra. 


79 

89.59 

JO.  6 

0 


8  p.m. 


81 

39.46 

48 


P 


Threatenini; 
storra;  driz 
xHd^  all  day 
with    inter- 
vala. 


9  p.  m. 


76 

89.45 

Strong. 


Raining;  very 
threatening 


September  13,1875. 


7  a.m. 


77 
29.58 
19.8 


^S) 


Raining  all 

night,  with 

heavy  weather 

from  southeast 

since  1.30  a.  ra. 


8  p.m. 


9  p.  m. 


80 
29.62 
19.8 


80 
89.76 
Light. 


^ 


Raining  in    i  Showers  at 
eqoalls  all  day.     long  inter- 
vals. 


Nijght  of  12th  and  13th  water  in  bay  rose  abont  3  feet  above  ordinary  high  water. 

(30)  PortillOf  near  Cape  Craz,  (west  of  Santiago  de  Cuba.) — Prevailing  winds  N.  \^ 
and  gale  most  disastrous,  as  what  was  not  blown  down  was  washed  away. 

(27)  KingstoHf  Jamaica, — Sunday,  September  12, 5  to  10  p.  m.,  tidal  wave  visited  towa 
and  great  damage  done ;  sea  fearfully  nigh ;  very  little  breeze  at  the  time.  Wreck  ^ 
brig  Lizzie  Virden  carried  a  few  feet  further  inland.  Wind  for  several  days  afterwa^ 
almost  hurricane,  and  rain  in  torrents,  with  violent  storms. 

(27)  Eifigaton,  Jamaica,  September j  1875. 


Date. 


13th 


Do 


Do 


13th 


Do. 


Do 


14th 


Time. 


Bar. 


7  35  a.  m. 

4  35  p.  m. 

11  00  p.  m. 

7  3.)  a.  m. 

4  35p.  m. 

11  00  p.m. 

7  33  a.  m. 


89.93 
89.74 
39.89 

89.98 
89.98 
30.11 
30.14 


Weather  and 
wind  direc- 
tion. 


® 

® 
® 


Velocity, 
miles. 


0 
1 
0 


0 
0 

8 


Rainfall 


Temp^ 
tor^». 


0.00 


4.48 


80=" 

SO 
81 

80 
80 
79 
80 


12th,  8  p.  m.,  gale,  and  inoreasiug  !n  vicinity. 
13th,  night,  severe  thunder-storm. 

(28)  FalmouthyJa, — Sunday,  September  12,  severe  blowing  from  tbe  north.    Searo- 
and  inundated  streets.    Soon  torrents  of  rain  fell  and  continued  several  days. 

(29)  St,  Thomas, — Tidende  says:  September  11,  at  Holland  Bay,  (near  eastern  poi 
of  Jamaica,)  sda  rose  20  yards  above  high-water  mark.    9  a.  m..  12th,  gale  increasin 

7  p.  ro.  river  ovei flowed  10  feet,  and  sea  still  rising ;  hurricane  lasted  till  2  a.  m.  13t^ 
Heavy  gale  of  12th  at  Jamaica   caused  temporary  stoppage  of  communicate 
between  Holland  Biy  and  Kingston,  Ja.,  also  between  Holland  Bay  and  Santiago 
Cuba. 


Clifton,  Jamaica,  69^  ;  29.71  inches ; 


,,^. 


45  miles ;  rain,  1.76  incbes. 
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8EPTEMDER. 

>.- —  7.35  a.  m.   N.  N.  W.  45  ;  raioy  all  day. 
12.35  p.  m.   N.  N.  W.  35  ;  raioy. 
4.35  p.  m.   N.  N.  W.  25 ;  rainy. 
5.35  p.  m.   lowest  barometer,  27.04 ;  corrected,  29.668.  Exposed  thermometer,  66^. 

. 7.35  a.  m.,  67°,  29.79  inches,  ^)"^  10  miles ;  rain  3.75  inches. 

Brig  Chieftain,  Kingston,  Jamaica,  for  Halifax,  returned  totally  dismasted  to  Port 

Royal,  Jamaica,  15tb. 
Schooner  Fred.  Jackson,  St.  Jago,  Caba,  for  Philadelphia,  had  hurricane  Septem- 
ber 11. 
Brig  Devonshire,  of  Bermuda,  ashore  on  Jamaica. 
Schooner  Wellington  ashore  on  Jamaica  coast. 

• Brigantine  Empress  left  Kingston  September  5  for  Inagaa.    Sunday  night,  12th,  be- 

09/ ) 
tween  St.  Domingo  and  Cuba,  off  (S.W.)  Cape  St.  Nicholas,  latitude  19°  03/?  f  longi- 
tude 74°,  8  p.  m.,  heavy  gale  between  N.  and  E.,  and  continued  till  Monday ;  ves- 
sel on  beam  ends,  totally  dismasted,  and  drifting  before  wind  and  heavy  sea;  put 
into  Falmouth,  Jamaica,  17th. 
Brig  Chillian,  Kingston,  Jamaica,  September  7,  for  Inagna,  put  into  Falmonth, 
September  18,  in  distress.    Off  Cape  Irois,  St.  Domingo,  gale  between  N.  and  W., 
on  Saturday  11th,  4  p.  m.    12th,  12.30  p.  m.,  perfect  hurricane,  lost  sails,  fell  into 
trough  of  sea,  fell  on  beam  ends,  boats,  &c.,  gone.  •-  13th,  morning,  trimmed  bal- 
last, and  got  more  upright,  and  put  for  Jamaica. 
Steamer  Apulco,  September  20,  1875,  between  St.  Domingo  and   Cuba,  passed 
through  quantities  of  drift  stuff,  consisting  of  large  trees,  pieces  of  wreck,  and 
dead  birds. 
Jamaica  brig  Messenger  put  in,  having  experienced  hurricane,  September  12, 1875, 

off  Altavela. 
Hrig  Falcon,  Azua,  St.  Domingo,  for  Boston,  towed  into  St.  Jago,  Cuba,  September 

17, 1H75.    Dismasted  near  Navassa. 
Brig  Cleta,  Belize,  Honduras,  (17°  15' N.,  88°  30' W.,)  23  days.     September  12, 
latitude  19°,  longitude  19  (?),  had  a  hurricane  from  N.  E.,  veering  to  S.  E.,  for  36 
hours,  washing  away  everything  on  decks  and  part  of  monkey-rail. 
- — Schooner  Lizzie  Ives,  New  York,  for  An x  Cayes,  Hay ti,  found  water-logged  and 
abandoned  in  recent  hurricane,  18°  50  N.,  75°  50  W.,  and  seen  drifting  past  Na- 
vassa previous  to  September  16. 
^^  J— Nassau,  Bahamas,  West  Indies. 


Washington 
time. 

Date. 

Temper- 
ature. 

Barometer  re- 
duced   to 

sea-level. 

• 

Wind 
direc- 
tion. 

Wind 

force 

OtolO. 

Rain 
fall. 

{State  of  weather. 

Clouds, 
scale  0  to  10. 

^a.m 

J^ft-m 

^a.m 

Sept  13 
Sept.  13 
Sept.  14 

830 

81© 

84° 

30.04 
29.99 
30.06 

E. 

NE. 
RE. 

3 
5 

4 

Thunder  storm  . 
Heavy  rain 

6. 

10  nim. 

8  stratus. 

(.38)  Key  West— 13th  a.  ra.,  light  rains,  falling  barometer,  N.  E.  winds,  and  little 
Qunder  and  lightning.  Stormy  and  threatening  weather  in  Cuba;  hurricane  at  San- 
lago. 

22 

36^ 

44 

48 

48  } 

44 

42 

35 

28 

25 

21 


4.16  p. 

m. 

29.81 

N.  E. 

12  m. 

29.67 

N.  E. 

,  12.45  a.  m. 

29.63 

E. 

1.15 

29.61 

E. 

3.15 

29.568 

E. 

4..30 

29.622 

S.  E. 

6.00 

29.705 

S.  E. 

8.15 

29.817 

S.  E. 

10.00 

29.878 

S.  E. 

12  m. 

29.883 

S.  E. 

4.16  p. 

m. 

29.86 

S.  E. 
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(35)— -Havana,  Sept.  13th.  Telegraph  reports  of  a  hurricane  at  the  Windwan 
continue  to  be  received.  The  weather  threatening  at  Havana.  A  hun 
ported  at  Santiago  de  Cuba  on  the  night  of  the  12th. 


September  13. 

September  14, 1875. 

7.13  a.  m. 

4.13  p.  m. 

10.38  p.  m. 

7.13  a.  m. 

4.13  p.  m. 

10.38  p.  m. 

82 

29.94 
2.4 
.06 

82 

29.86 
12 
00 

82 

29.52 
9.6 

78 

29.80 
8.4 
2.44 

84 

30.01 
7.2 
.06 

80 

29.97 
3.6 
00 

A 

'^ 

^ 

P 

^ 

e 

Threatening 
storm. 

Threatening 
storm. 

' 

Hurricane  Sept.  13th  and  14th,  1875. 

September  12th  and  13th,  high,  followed  by  falling  barometer,  solar  and  Inn 
Evening  12th  and  morning  13thy  formation  of  truncated  rainbows  about  t1 
points. 

(32) — 13th,  Cienfuegos  struck  by  left  wing  of  cyclone ;  harbor  swept. 
(34) — 13th,  Cardenas,  hurricane  blowing  by  the  E.  (wind  from  E.)  of  that  tov 
Axis  came  over  between  Santiago  de  Cuba  and  Cienfuegos  and  nearer  Cut 

there  it  was  felt  with  more  severity. 
Cienfuegos  did  not  experience  a  high  N.  wind. 
The  hurricane  must  have  left  to  the  N.  and  N.  W.  of— 
(35)— Havana. 

6  a.  m.,  E.  S.  E.  wind. 

7  a.  m.,  veered  to  S.  E.,and  then  to  first  quadrant,  hardly  leaving  N.  ^ 
continued  till  10  p.  m.,  then  to  N.  for  a  few  minutes. 

11  p.  m.,  to  N.  N.  W. 
14th,  12  m.  to  1.45  a.  m.,  oscillated  about  that  rhumb. 

1.45  a.  m.  barometric  minimum  occurred,  and  wind  backed  to  S.  W.,  S.  S.  ^V 
S.  S.  E.    Drizzling  and  pouring  almost  continuously  till  6  a.  m. 


13th,   4.15 

p. 

4.40 

P- 

5.00 

P- 

5.15 

P- 

5.45 

p. 

7.00 

P- 

7.30 

p. 

8.00 

P- 

8.30 

P- 

8.45 

P- 

9.00 

P- 

10.00 

P- 

n.3o 

P- 

14th,  12. 30 

a. 

12.45 

a. 

1.00 

a. 

1.15 

a. 

1.30 

a. 

1.45 

a. 

2.00 

a. 

2.15 

a. 

2.30 

a. 

2.45 

a. 

3.00 

a. 

3.16 

a. 

3.30 

a. 

3.45 

a. 

4.00 

a. 

4.15 

a. 

Rain-fall,  62.70  m.m. 

m 755.33 

m 75,5.20 

m 755.00 

m 754.9 

m 754.85 

m 754.7 

m 754.45 

m 754.3 

m 754.1 

m 753.82 

m 753.5 

m 752.25 

m 748.7 

ra 745.95 

m 745.45 

m 744.95 

m 744.45 

m 744.3 

m 744.18 

m 744.2 

m 744.3 

m 744.7 

m 744.95 

m 745.6 

m 746.2 

m 746.6 

m 747.1 

m 747.61 

m 748.14 


29.738 
29.733 
29.725 
29. 721 
29. 719 
29.713 
29. 703 
29.697 
29.690 
29.679 
29.666 
29.617 
29.477 
29. 369 
29. 340 
29. 329 
29.  310 
29. 304 
29.299 
29.300 
29.304 
29.319 
29. 329 
29.355 
29. 378 
29. 394 
39. 414 
29. 434 
29.455 


> 
> 
J 
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14tli,    4.30  a.m 748.69  29.477  W.N.W. 

4.45  a.m 749.3  29.501  W.N.W. 

5.00  a.m 749.8  29.520  W.N.W. 

5.15  a.m 750.75  29.558  W.N.W. 

5.30  a.m 651.1  29.571  W.N.W. 

5.45  a.m 751.5  29.587  W.N.W. 

6.00  a.m 752.48  29.626  W.N.W. 

6.15  a.m 752.76  29.636  W.N.W. 

6.30  a.m 752.86  29.640  W. 

6.45  a.m 753.32  29.659  W.N.W. 

7.00  a.m 753.98  29.685  W.N.W. 

33.    Sagaa,  Caba,  September  13,  heavy  gale. 

ScliooDer  Tw/eed,  of  Nassau,  wrecked  September  13, 1875,  in  hurricane  off  Water-Cay. 

35.   I^etter  of  Benito  Vifiez,  S.  J.,  published  in  Diario  de  la  Marina,  September  24, 
1875. 

Harricane  of  13th  and  14th :  barometer  fell  less,  and  velocity  of  wind  more  feeble 
than  usual :  cyclone  entered  Cuba  little  east  of  Cape  Cruz,  crossed  about  Manzanillo 
and  Santa  Cruz,  and  immediately  south  of  Puerto  Principe,  Santa  Clara,  Colon,  Cardi- 
naa,  and  Mantanzas,  and  little  N.  N.  £.  and  N.  of  Havana ;  great  havoc  in  Portillo, 
>Ianzanillo,  and  Santa  Cruz ;  Portillo  harbor  barometer  fell  tolS.OO  at  4  a.  m.  13th,  with 
showers  and  squalls  from  N.  W.,  and  corrected  barometer  733.5™  ;  most  severe  nights  of 
12th  and  13th. 

At  Havana  large  cirro-stratus  (cock-tails)  presented  themselves  from  E.  S.  E.  to  W. 
N.  W. ;  later  turned  in  a  whitish  and  uniform  veil  of  fibrous  structure,  with  circles 
and  solar  and  lunar  haloS;  and  heavy  damp  weather ;  at  sunset  clouds  copper-red  tin^e. 
Nimbi  appeared  suddenly  ;  in  the  east  very  bad  looking  barrier  of  crowded  clouds  m 
advance,  and  in  the  west,  following,  then  the  veil,  and  later  the  cirro-stratus  from  W. 
N.  W.  to  E.  S.  E. ;  on  15th  and  16tn,  the  winds  variable  E.  and  S.  E.,  and  baromete 
normal  height :  17th  and  18th  and  19th,  wind  steady  S.  E.  and  S.,  with  falling  barome- 
ter, dark  sky,  showers  and  frequent  thunder ;  20th,  wind  veered  to  S.  W.,  and  barome- 
ter rising ;  21st,  wind  to  W.  and  N.,  with  great  rise  in  barometer. 


Observatory,  Belen  College,  Havana. 
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41.  JacJcMnville, Fla. — Reported  off  the  coast  and  south  to  Mosquito  Inlet;  ^nd 
on  September  15th  (probably  14th)  estimated  at  sixty  miles  per  hour ;  most  severe  at 
7  a.  m. 

38.  Key  West. — ^Arrived  schooner  Anne  W.  Collins,  Brewster,  master,  from  Manu^aibo 
to  New  York ;  cargo,  coffee  and  hides ;  broke  boom  and  split  mainsail  daring  gale  north 
side  of  Cnba  night  of  13th  instant ;  put  into  Key  West  19th. 

44^.  Arrived  brigantine  Era,  Ed.  Welford,  master,  from  Minatilan,  Mez.,  for  Ham- 
bnrg ;  cargo  of  mahogany ;  ran  ashore  off  Key  West,  and  in  sight  of  it,  through  a  mis- 
reckoning,  at  4.30  a.  m.,  17th ;  no  damage  during  gale ;  was  then  23^  and  24^  N.,  90^  W. 

Reported  Cuban  or  Spanish  coaster  ashore,  without  sails,  near  Antelope  Keys,  Fla. 

Spanish  schooner  Dos  Amigos,  Jos^  Cordellero^  master,  Havana  to  Cienfuegos ;  en- 
countered gale  on  south  side  of  Cuba,  and  was  dnven  to  Antelope  Keys,  Fla. ;  nve  days 
before  the  wind ;  cargo,  tile ;  reached  Key  West  24th. 

37.  Brig  Error  ashore  on  Marquesas  Keys,  laden  with  maho&^any. 

36.  Schooner  Florence  Rogers  at  New  York  October  4,  from  Milk  River,  Ja. ;  Septem- 
ber 13,  North  Elbow  Key  light  bearing  S.  E.,  distauLthirfcy  miles ;  had  hurricane  from 
N.  E.  and  to  S.  £.  suddenly,  with  heavy  rain-squans,  blowing  away  all  sails ;  heavy 
sea  running ;  vessel  laboring  heavily ;  11  p.,  m.,  wind  moderated ;  morning  of  14tb,  Alli- 
gator Reef  light  bearing  N.  E.  eight  miles. 

»  Brig  Chillianwallah,  with  molasses,  from  Matanzas  for  New  York,  pnt  into  Key 
West  September  17, 1875,  leaking  badly.  Struck  gale  60  miles  N.  of  Matanzas  Sep- 
tember 13;  heavy  weather  till  a.  m.  14th  ;  damaged. 

40.  Schooner  Sarah  Hall  struck  gale  8.30  p.  m.,  13th,  35  miles  north  from  Key  West 
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N.  W.  light-house ;  gale  moderated  8  a.  in.,  14th.  When  she  was  20  miles  S.  of  Cape 
BoniaDo,  Fla.,  barometer  fell  to  29.50.  Wind  N.  E.  and  £. ;  after  4.20  a.  m.,  14th,  from 
S.E. 

Schooner  Eva  L.  Leonard,  Mobile  for  New  York,  struck  gale  September  13,  Cnba 
coast;  wind  N.  £.  Made  Alligator  Reef  night  13th,  75  miles  from  Key  West ;  drifted 
to  American  Shoals. 

Steamship  Crescent  City,  Now  York  to  Havana,  passed  Key  West  15th,  3  p.  m.  No 
bad  weather. 

39.  Schooner  Beauregard  left  Havana  9  a.m.,  12th  ;  wind  N. E.  by  E.;  noon,  fresh 
N.E.and  heavy  sea  rest  of  day.  13th,  6  a.  m.,  E.  N.  E. ;  10.30  a.  m.,  at  Tortugas  ;  2 
p.  m.,£.N.£.  squalls;  4  p.  m.,  increasing  to  gale  and  to  S.;  4  a.m.,  14th,  blow  maxi- 
mnm ;  8  a.  m.,  moderating,  and  to  S.  S.  W. ;  noon,  moderate.  Lowest  barometer  at 
Tortngas,  28^. 

Brig  Bnrbam,  30  miles  S.  E.  of  Sand  Key,  a.  m.  15th,  dismasted,  6tc, 

Ship  City  of  Liverpool,  Pensacola  to  Liverpool,  encountered  hurricane  September 
15  in  Golf  of  Mexico ;  vessel  strained  and  damaged. 

Schooner  Village  Belle,  Port  Antonio,  Ja.,  for  New  York,  experienced  heavy  weather ; 
spoken  off  Body  teland,  S.  C,  September  15. 

42.  From  log  steamship  St.  Mary,  Havana  to  New  Orleans,  TNew  Orleans  time :) 
September  12,  Havana,  barometer  30.05,  strong  breeze  and  squally.  13th,  barometer 
30.00,  24«  W  N.,  85°  42'  W.,  N.E.  strong,  and  heavy  sea.  14th,  barometer  29.90,  fresh 
^E.  gales,  light  rain,  and  heavy  sea;  latitude  by  D.R.,  25°  40'  N.;  longitude,  89°  19' 
^•dist.;  7  a.  m.,  N.  E.  gale  and  increasing;  11  p.  m.,  lost  smoke-stack  and  main-sail. 
15th,  barometer  29.00,  b^gnn  with  heavy  N.E.  gales;  12.40  a.  m.,  wind  to  S.  E.  strong; 
^  to  4  a.m.,  hurricane;  7  a.  m.,  began  to  moderate ;  noon,  moderating  and  seagoing 
^^n;  8  p.  m.,  port  wheel-house  washed  away ;  day  ends  with  fresh  gales.  16th 
^g9,n  with  freshg  ales  and  cloudy  weather;  9.30  a.  m.  heavy  sea  running;  11  a.  m., 
Kiade  Southwest  Pass ;  day  ends  with  fresh  gales  and  cloudy  weather.  17th,  arrived 
^^  Algiers,  La.,  this  p.  m. 

44.  Steamer  San  Antonio,  Captain  Rea,  from  Livepool  t^o  Brazos  Santiago.  Sep- 
tember 14,  7  a.  m.,  90O  8'  W.,  25°  25'  N.,  course  W.  i  N.,  N.  N.  E.  gale,  rainy,  sea  from 
^•E.,  rising.  15th,  7  a.  m.,  93^  16'  W.,  25^  50'  N.,  course  W.,  S.  S.  westerly  gale,  rainy, 
I^ry  high  cross-sea  and  tremendous  squalls.  16th,  7  a.  m.,  93^  50' W.  26^05' N:,W.  N.W., 
'"  95" 

squalls, 
^  ,  ,  _  air.  and 

^^goiog  down;  19th,  harbor  at  Brazos  Santiago^near  mouth  of  Rio  Grande, 
^rom  log  steamship  Austin,  Morgan  line,  from  Indianola  to  Brashear,  and  put  into 
•-^oine,  (New  Orleans  time.)  September  14,  .a.m.,  left  Indianola.  Day  began  with  N.  E. 
^inde,  and  heavy  squalls  at  2.59  p.  m.  15th,  1  a.  m.,  fresh  breeze  from  N.  N.  E.,  heavy 
s^ell  from  S.  E.,  sea  breaking  in  four  fathoms.  16th,  strong  gale  and  heavy  cross- 
^'^^ haromet«r  falling  rapidly;  noon,  wind  N.E.,  ship  laboring  much,  port  paddle- 
^t%  washed  away  and  parted  steering-chains,  blowing  a  hurricane  with  much  rain. 
I'th,  began  with  hurricane  and  heavy  cross-seas,  wind  S.  and  heavy  rain,  ship  laboring 
^Qch  and  sprung  plank-shear  on  quarter-deck,  wind  S.W.,  from  which  quarter  it  blew 
Jl^est;  barometer  falling  rapidly.  18th,  strong  W.  gales  and  heavy  cross-seas ;  day- 
^'S^  K.  N.  W.  moderating ;  12  noon,  Sabine  bore  N.  80  miles,  moderating  and  seagoing 
^own;  midnight,  sea  smooth.  19th,  arrived  at  Sabine  with  only  25  out  of  388  oattle 
*live. 

46.  Stean^r  State  of  Texas  (from  log  and  captain)  left  Galveston  for  Key  West  1.25  a. 
^•)  Septemder  13.  4  a.  m.,  strong,  easterly  breezes  continued  till  12  noon,  with  heavy 
Quails  of  rain,  thunder,  and  lightning.  4  p.m.,  strong  easterly  breezes  and  cloudy. 
^P'ln.  to  midnight,  fresh  easterly  gales  and  rain-squalls,  28^  39' N.  14th,  course  E. 
^E ;  wind,  E.  N.  E. ;  latitude  decreasing  from  28^  39'  to  26°  41'  N.  at  2  a.  m. ;  longitude 
^  02'  W  ;  day  broke  with  fresh  gales  and  rain-squalls.  8  a.  m.,  wind  N.  E.,  courde 
-*^'  S.  £ ;  wind  has  hauled  more  northerly,  with  heavy  rain-squalls,  and  had  to  set  all  fore 
^^d  aft-sails ;  160  (?)  miles  off  month  of  the  Mississippi.  Noon,  increasing  gales  and 
heavy  rain-squalls.  1  p.  m.,  wind  N.  N.  E.,  was  obliged  to  reef  main  try-sail  and  set  it ; 
^y*sail  split.  2  p.  m.,  wind  N.  E.  and  gale  increasing ;  had  to  furl  main  and  fore 
5^8nkers.  3  p.  m.,  wind  N.  E.  and  gale  increasing.  4  p.  m.,  blowing  fearful  gusts,  with 
last-falling  barometer  ;  main  stay-sail  blown  out  of  bolt-rope.  6  p.  m.,  blowing  a  com- 
plete hurricane  ;  had  to  slow  down  engine ;  kept  head  to  sea  and  got  everything  tied 
down  in  case  of  accident  to  engine ;  sea  running  very  high  ;  broke  over  the  ship  and 
stove  down  engine-room  sides.  8  p.  m.,  shipped  a  fearful  sea,  &c. ;  saloon,  all  state- 
rooms, port-side  of  engine-room,  fire-room,  cook's  room,  completely  wrecked  fore  and 
wton  port-side  :  also,  upper  deck,  after- boat,  and  rails  ;  stove  in  pilot-house  windows 
*ihI  waahed  overboard  everything  movable  ;  complete  wreck  from  fore  to  aft ;  making 
^^'  N.  E.  drift  about  2  knots  an  hour ;  barometer  lallen  from  29.90  at  Galveston  to  28.40. 

l".30  p.  ni.,  wind  suddenly  from  N.  E.  to  S.  E.,  and  making  fearful  sea.  12  m.,  fearful  sea 
^^^  wind;  barometer  rose  from  28.20  to   28.60;  all  hands  on   deck  assisting  engi- 
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neers  with  hurricane  bulk-heads,  and  using  every  available  means  to  keep  water  from 
goin^  below.  I5th,  1.30  a.  m.,  making  2  knots  by  a  N.  E.  dnft ;  wind  S.  £.  and  fe&rfol 
hurricane ;  sea  n^ountains  high  and  completely  breaking  over  ship  ;  laboring  heavily; 
2  men  at  helm,  and  3  and  third  officer  at  relief- tackles.  2  a.  m.,  barometer  still  rising 
and  hurricane  has  broken  a  little.  4  a.  pi.  and  7  a.  m.,  hurricane  to  strong  gale  ;  sea 
going  down.  8  a.  m.,  one  watch  went  below,  as  gale  had  moderated  considerably; 
noon,  26^  33^  N.  by  observation  ;  moderate  gale  andlieavy  swell.  4  p.  m.,  strong  breezes 
and  cloudy.  12.  m.,  strong  breezes  and  clouds  from  S.  E.,  and  heavy  swell  from  S.L 
16th,  1  a.  m.,  strong  breezes  S.  E.  and  cloudy.  4  a.  m.,  gale  moderated  considerably  aod 
clearing.  Noon,  wind  moderated  and  south  ;  unsteady  ;  weather  fine.  4  p.  m.,  stroDi; 
S.  £.  wind  and  clond3\  12  m.,  strong  wind  changed  to  £.  S.  E.  and  heavy  swell  from  S.  £. 
to  E.,  26°  2r  N.  17th,  1  a.  m.,  wind  strong  S.  E.  and  cloudy.  4  a.  m.,  weather  clearei 
9  a.  m.,  wind  S.  S.  E.,  and  got  into  white  water.  Noon,  found  that  a  strong  current  had 
set  the  ship  to  northward,  and  stood  off  to  S.  E.  3  p.  m.,  made  Tortngas  li^^ht-hoose. 
Hurricane  heaviest  from  7  p.  m.  Tuesday,  14th,  to  1  a.  m.  Wednesdav,  15th,  m  latitude 
26°  50'  N.  and  89^  20'  W.,  with  wind  E.N.  E.  and  barometer  28.40l  Barometer  com- 
menced  to  fall  29^  16'  N.,  94°  38'  W.,  D.  R.;  barometer  commenced  to  rise,  26°  N.,86c  W., 
D.  R. 

47.  Brig  C.  C.  Robinson,  plying  between  New  York  and  Galveston.  Left  13th  ;  anchored 
12  miles  off  Galveston  ;  heavy  weather;  weighed  anchor  and  put  to  sea.  14th,  28°  58' 
N.,  94°  38'  W. ;  course,  E.  by  S. ;  wind  N.  N.  E.,  high  at  4  p.  m.,  and  barometer  30.05;  8 
p.  m.,  barometer  29.90.  15th,  28^  15'  N.,  93°  50'W.;  wind, N.  N.  E ;  barometer  fallingfast; 
heavy  sea ;  wind  E.  N.  E.,  and  gale  ;  8  a.  m.,  barometer  29.00,  and  falling  fast ;  12.30p.m., 
wind  and  sea  frightful ;  2  p.  m.,  barometer  29.56  (?) ;  midnight,  hurricane,  center  to  E.S. 
E. ;  barometer  28.60.  16th,  hurricane  and  heavy  sea  continued  ;  2  a.  m.,  barometer  28.01; 
noon,  wind  lulled  to  nearly  calm,  with  tremendous  high  sea ;  barometer  28.40(f) ;  center 
passing  over ;  distant  from  Galveston  100  miles  S.  ^  E. ;  2  p.  m.,  barometer  ^.00;  wind 
N.  W.  and  N.  N.  W.,  with  terrific  violence ;  5  p.  m.,  27.95;  10  p.  m.,  27.85.  17th,  distant  1^ 
miles  S.  i  E.  from  Galveston  ;  12  m.,  wind  decreasing ;  barometer  29.00,  and  rising  fast. 
18th,  weather  moderating ;  barometer  rising ;  gale  N.  W, ;  4  p.  m.,  26°  30'  N.,  95°  15'  W.; 
reached  Galveston  October  2.    Barometer  coincided  with  observer's  at  Galveston. 

43.  Log  of  English  bark  Lorton  Vale,Captain  Beamer,  (nautical  time,)  September  lOth, 
8  a.  m.,  wind  N.  E.,  variable  winds  and  squally.    12  m.,  wind  N.  E. :  24°  18'  N.,  85°  59' 
W. ;  barometer  30.20.   2  p.  m.,  wind  N.  N.  E.;  light  winds  and  variable.    11th,  8  a.iD., 
wind  N.  N.  E ;  a  current  setting  N.  N.  W.,  2  miles  per  hour.    12  m.,  wind  N.  N.  E. ;  26^  It' 
N.,  87°22'  W. ;  barometer  30.06.   2  p.m.,  wind  N.,  light  breeze  and  fine  weather.  lOp.m^ 
wind  N.,  calm  all  night.  12th,  6  a.  m.,  wind  N. ;  a  current  setting  N.N.W.,  1  mile  per  near. 
12  m.,  wind  N. ;  26°  50'  N.,  88°  15'  W. ;  barometer  30.00.    2  p.  m.,  wind  N. ;  variable  winds 
and  squally.    13th,  6  a.  m.,  wind  N.,  fresh  and  squally.    12  m.,  wind  N.;  28°26'N.; 
barometer  30.00.   2  p.  m.,  fresh  breeze  and  squally.   4  p.  m.,  wind  N.  E. ;  took  in  light 
sails  and  fore  top-gallant  sail.    14th,  8  a.  m.,  wind  N.  E. ;  took  in  main  top-gallant  sail. 
12  m..  took  in  main-sail  and  jibs  ;  27°  54'  N.,  88°  27'  W. ;  29.80.     2  p.  m.,  wmd  N.E., 
gale  increasing  with  heavy  squalls.    8  p.  m.,  wind  N.  E.,maiu  top-sail  blewavray; 
blowing  a  gale ;  cross-sea ;  set  main  top-sail,  and  in  10  minutes  it  bursted.    15th,  10 
a.  m.,  wind  N.  E. ;  heavy  thunder  and  lightning.    12  m.,  set  lower  foretop-sail  to  ware 
ship;  it  bursted  in  a  heavy  squall,  also  fore-topmast  stay-sail.    Laid  the  ship  to  under 
mizzen  stay-sail,  28°  N.,  SS'^  5 1'  W. ;  barometer  29.50.    16th,  8  a.  m.,  wind  E.  S.  E. ;  ship 
making  water.    12  m.,  29°  32'  N.,  87°  57'  W. ;  barometer  29.90.    4  p.  m.,  arrived  at 
mouth  of  Mobile  Bay;  no  pilot  in  sight;  put  out  to  sea  and  tacked  all  night.    Gale 
moderating.    17th,  made  harbor  and  anchored  at  5  p.  m.    A  very  severe  gale  during  the 
night. 

Ship  Western  Empire,  Peusacola  for  Grimsby,  encountered  a  hurricane  September 
14  ;  Dry  Tortugfls,  S.  E.  80  miles,  leaking  badly*;  abandoned,  water-logged,  September 
18,  in  28°  53'  N.,  87*^  54'  W. 

Key  West,  Fla. — Bark  Nord-Kyn,  Tabasco  for  Queenstown,  with  mahogany,  was  lost 
on  a  reef  off  Key  Vacas,  Fla..  in  hurricane,  September  14. 

Steams  r  City  of  Waco,  ashore  on  French  reef  a.  m.,  16th ;  no  bad  weather,  only  heavy 
sea  and  strong  breezes. 

From  log  of  steamship  Margaret,  from  New  Orleans  for  Havana  :  September  17,  at 
Pass  k  I'Outie,  S.  S.  E.,  threatening  and  cloudy  ;  7  p  m.,  indications  of  bad  weather, 
barometer  falling.  September  1>5, 12.01  a.  m.,  gale  W.,  with  occasional  rain  ;  3.40  p. 
m.,  wind  N.  W. 

Brig  Winfieli^,  at  Havana,  September  23,  from  Pensacola ;  lost  deck-load  and  sails. 

Schooner  Witch  of  the  Wave,  left  Tuxpau,  Mexico,  September  8,  for  Galveston,  and 
not  since  heard  from. 

Brig  Cairo,  Havana  for  Pacagoula,  arrived  at  Mobile  21st  instant,  leaking  badly. 

Schooner  J.  Truman,  went  ashore  15  miles  west  of  Sabine  Pass ;  light  during  gale 
also, 

Steamer  Pelican  State,  ashore ;  water  high  and  damaging  to  crops,  <&o. 

Bark  Astrea,  at  Pensacola,  20th,  from  Greenock ;  carried  away  main-topmast. 
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niBh  schooner  Zorevilla,  sailed  from  Tuxpan,  with  sugar,  for  Galveston,  Septem- 
),  1875.    Reached  Brazos  Santiago,  Texas,  October  6,  in  a  disabled  condition. 
[)  Marcia  Greenleaf,  from  Beval  via  Delaware  breakwater.      Terrific  hurricane 
28'  N.,  8404O'  W.,fromN.  E.,  ending  in  S.  E. ;  damaged.    Arrived  at  Southwest 
La.,  September  17,  1875.  In  gale  of  18th  dragged  ashore  on  west  side  of  Southwest 

ooner  Mabel  left  mouth  of  the  Mississippi  day  before  hurricane,  and  nothing 

heard  from  her. 

ooner  Lizzie,  Mobile  for  Honduras,  put  into  Pass  H  TOutre,  La.,  September  25, 

m 

veston. — Tuesday,   September  14,  solar  halos  in  a.  m.,  brisk  N.  E.   wind,  and 

tuning  at  night. 

inesday,  September  15:  wind  N.,  33  miles;  11  a.  m.  N.  E.,  41  miles;  4.20  p.  m. 

'  rain;  9.49  p.  m.  immense  sea.    Old  captains  refused  to  go  to  sea.    10  p.  m. 

E.  N.  £.,  50  miles  and  increasing.    Several  bridges  washed  away.    Water  eight 

bove  mean  tide,  and  higher  than  in  1867,  extending  three  miles  inland. 

irsday,  September  16 :  2  a.  m.  quarantine  houses  on  breakwater,  and  harbor- 

vement  buildings  carried  away ;  wind  very  light,  N.  E. ;  10.49  a.  m.,  wind  to 

borm  continued  all  day.     Water  fell   in  morning,  but   again  rose  in  evening. 

il  night;  water  from  gulf  covering  island,  except  a  few  spots,  and  highest  ever 

D. 

lay,  September  17 :  12  m.  to  4  a.  m.  terrible  state  of  affairs,  water  on  first  floors, 
changed  toward  morning ;  4.20  a.  m.  gale  S.  £. ;  at  daylight  water  6  to  10  feet 
towards  fair-grounds,  and  30  inches  above  that  of  1867.  Between  7  and  10 
wind  well  toward  S.  and  water  fell  rapidly;  12.15  p.m.  rain  ceased;  2  p.  m. 
to  westward,  so  that  the  water  from  that  direction  covered  everything  again,  bat 
ell ;  barometer  29.038  and  wind  S.  W. ;  4.35  p.  m.  wind  N.  W.,  60  miles ;  9  p.  m. 
N.  W.  at  fearful  rate ;  light-ship  carried  out  by  current  in  the  evening  to  the 
bouse.    During  night  water  fell  near  nsnal  level. 

irday,  September  18 :  at  6.55  a.  m.  wind  N.,  42  miles.  Storm  lasted  from  4.20  a. 
ptember  15,  to  12  m.  September  18,  1876. 

\ity  Biver.  Texas, — Rough  at  mouth  Wednesday  evening,  September  15 ;  steamer 
e  ran  back  to  canal.  Thursday  morning,  16th,  wind  terrific  and  water  over  banks : 
p  eight  miles  to  Wallisville ;  4  p.  m.  hurricane,  barometer  falling,  water  still 
;  held  by  anchor  and  a  tree  during  night;  houses  washing  away.  Friday  morn- 
«ptember  17,  was  obliged  to  run  up  28  miles  to  Moss's  Bluffs ;  11  p.  m.  Friday 
leter  28.70. 

Man,  Texas, — Storm  commenced  Wednesday  night,  September  15,  wind  N.  E. ; 
lued  during  Thursday.  Friday,  September  17,  11  a.  m.  wind  ceased ;  at  2 
wind  to  N.  N.  W.  (destructive)  and  all  afternoon  ;  streets  a  sheet  of  water.  From 
on  to  Lynchburg,  at  Harrisburg,  at  Midway  Landing,  and  Spring,  all  under 
,  &c. 

Antonio, — No  damage  and  very  little  rain ;  wind  blew  a  perfect  gale. 
lanola, — Wind  principally  N.  E.,  backing  to  N.  and  N.  W.,  maintaining  gale  and 
velocity  nearly  two  days,  and  reaching  hurricane  several  hours  in  night  of  16th 
rth.  Severe  inundation  from  bay,  destructive  to  life  and  property.  Over  fifty 
1  buried  to  date,  20th ;  loss  fully  150.  Dead  cattle  in  thousands.  Coasting 
lers  to  the  south  6  to  10  miles  inland;  three-quarter  of  buildings  carried  away  : 
aing  damaged  ;  $1,500,000  loss  estimated.  The  following  table  gives  the  wind 
ion  and  velocities  in  miles  per  hour,  until  anemometer  was  blown  away  : 


Hours,  a.  m. 


Date. 

1. 

13 
38 
71 

8. 

3. 

4. 

11 
37 
75 

5. 

15 
39 

83 

6. 

16 
41 

88 

7. 

18 
41 

8. 

20 
46 

9. 

10. 

11. 

18 
58 

IS. 

IKDIANOLA. 

y,     September    14, 
ay,  to  Wedoeaday, 

tmber  15,  midday 

ekiay,  September  15, 
ay,     to    Thoraday, 

tmber  16,  midday 

ay,    September   16, 
ay,  to  Friday,  Sep- 
Brl7,  midday 

13 

N.       39 
N.E.  68 

N.  E.  12 
N.       39 
N.E.  73 

17 
N.   54 
N.W.* 

N.E.  15 

N.       54 

N/W. 

23 
59 
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Date. 


Hours,  p.  m. 


IXDLINOLA. 


Tuesday.  September  14,  midday,  to 
Wednesday,  September  15,  midday. 

Wednesday,  September  15,  midday,  to 
Tliursday,  September  16,  midday. . . 

Thursday,  September  16,  midday,  to 
Friday,  September  17,  midday 


1. 


S3 

58 


23 
57 


3. 


36 
65 


4. 


S6 

69 


5. 


6. 


7. 


N.      86 

N.E.  68 

N.W.t 


89 
62 


31 

60 


8. 


9. 


32 

59 


35 
CO 


10. 


33 

64 


11.    I  la. 


N.      32    36 

I 
N.E.  70   75 


*  Hurricane. 


tGale. 


Sahine  Pass,  Texas. — Water  6  inches  over  wharves. 

Beaumont  f  Jefferson  County  f  Texas, — River  high  and  wind  furious  for  two  days;  dense 
forest  prevented  much  damage. 

VelascOj  (mouth  of  Brazos  River,)  Texas. — Water  5  feet  higher  than  ever  knowD ;  3  a. 
m.  Friday,  September  17,  storm  at  it^  height ;  town  swept  away. 

Tyler y  Smith  County ,  Texas. — Heavy  rain  and  wind-storm  for  thirty  hours. 

Lynchhurgh^  Harris  County,  Texas. — Sunday  evening  water  above  usual  tide. 

Haltom^s,  Montgomery  County,  Texas. — ^Trains  here  since  Thursday. 

Pierce  Junction. — Train  of  cars  blown  off  track. 

Brazos  Bottom,  Brazos  County,  opposite  Bryan. — One-qnarter  of  the  cotton  destroyed. 
Thursday  night  and  Friday  storm  at  its  height ;  dwellinjj  bio  wn  down  and  water  high. 

Hempstead,  Austin  County,  Texas. — Storm  lasted  sixty  hours   and  very  destructive  to 
buildings  and  crops.    No  destruction  above. 

Burton,  Washington  County,  and  Cypress,  Harris  County,  Texas. — Storm  destructive. 

San  Bernard,  Brazoria  County,  Texas. — Swept  away  ;  wind  shifted  to  W.  3  a.  m.  17th. 

Saluria,  Calhoun  County,  Texas. — Swept  away ;  27  persons  missing  and  13  found. 
Schooner  Pedee  totally  wrecked  September  17. 

Cedar  Lake. — Swept  away. 

Matagorda,  Matagorda  County,  Texas. — Swept  away. 

Corpus  Christi,  JSlueces  County,  Texas. — Wind  comparatively  light. 

Elkhard,  Anderson  County,  Texas. — Considerable  damage  to  cotton  crop. 

Jewett,  Leon  County,  Texas. — Considerable  damage  to  cotton  crop. 

Macy,  Brazos  County,  Texas. — Storm  raging  and  damaging  16th  and  17th. 

Quitttana,  Tex. — Much  damage 

Corsicana,  Navarro  County,  Texas,  September  18. — A  wind  and  rain  storm  set  in  at  Cor* 
sicana  on  Thursday,  September  16,  10  p.  m.,  lasting  until  dark  of  the  17th.  The  r&in 
extended  from  south  of  Dallas  to  the  coast.  Some  cotton  was  blown  out,  but  no  great 
damage  was  done  in  that  section.  Telegraphic  communications  with  Houston  and 
Galveston  broken.    Reports  from  there  report  the  storm  still  raging. 

Hurricane  near  Galveston. — At  Shoal  Point,  near  Galveston,  the  bark  May  Qneen  and 
schooners  Minerva  and  Amos  Honston  are  high  and  dry.  At  Wilcox's  Point  the  schooner 
Adelaide  is  ashore.    At  Edwards's  Point  the  schooner  Christiana  will  prove  a  t3tal  loss. 

Steamers  report  no  damage  done  by  the  storm  at  Brazos  and  Rockport. 

Steamship  Australian,  September  17,  4  a.  m.,  driven  ashore  at  St.  Bernard,  60  miles 
west  of  Galveston  :  wind  to  west  at  3  a.  m.,  and  gale  more  violent.  Slipped  anchors 
and  went  to  sea  from  Galveston  outer  roads  during  gale  night  of  16th. 

Bark  Edward  McDowell  blown  aground  on  the  point  of  Pelican  Island,  Galveston 
Bay,  during  gale  of  September  17. 

Bark  Memory  broke  from -wharf  at  Galveston,  September  17,  and  drove  out  of  sight. 

Schooner  Thistle  driven  as^hore  at  Galveston,  September  17. 

Schooner  Comet,  from  Pascagoula,  driven  ashore  above  Indianola,  Tex.,  6  miles  from 
water,  on  September  17. 

Schooner  Rescue  and  schooner  Rebecca  driven  ashore  near  Aransas  Pass,  Texas, 
September  17. 

September  18,  the  gale  at  Brashear,  Saint  Mary's  County,  Louisiana,  continued  all 
night  and  still  prevailing,  the  wind  having  changed  to  N.  W.  The  water  in  the  streets 
is  4  feet  high.    At  Lyons,  18  miles  west,  the  country  is  Hooded  3  feet  deep. 

Ocean  Springs,  Bay  Saint  Louis,  Biloxi,  Rigolefs,  and  Pascagoula,  Miss. — Storm  threat- 
ening Friday,  September  17,  but  subsided  without  material  damage. 

September  17,  noon,  gale,  month  of  the  Mississippi. 

Mobile,  Ala. — September  17,  S.  E.  gale  set  in  at  midnight ;  1  a.  m.,  18tb,  S.  32  miles  in 
strong  gusts  ;  8  a.  m.,  storm  highest ;  8.30  a.  m.,  wind  to  S.  W.  aud  moderating. 

Steamer  Knight  Templar,  from  Malaga,  at  New  York  September  22.  September  18 
in  42^  02'  N.,  .'j7°  40'  W.,  heavy  N.  W.  gales,  veering  around  to  W.,  and  lasting  48 
hours  ;  stove  sky-lights,  broke  steering-gear,  &c. 
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.  I).  Andrews,  at  New  York  September  30,  from  Port-au-Prince.     From  Sep- 

3,  latitude 27°  35',  loogitude  74'^  56',  to  latitude  35°  21',  longitude  74^  51',  had 
and  N.  E.  gales,  with  much  rain,  thunder,  and  lightning. 

r  Hudson  left  New  Orleans  September  19;  had  heavy  N.  E.  gales  from  Cape 
:o  Hatteras. 

er  Harry  C.  Sheppard  left  Saint  John's  River,  (Florida?)  on  the  18th  with  a 
»  and  strong  wind  from  S.  E. ;  at  6  p.  m.  wind  suddenly  changed  to  W.,  blow- 
great  violence,  and  damaging  the  vessel  extensively.    On  the  20th  was  off 
)n  Bar  dismasted. 

tnelia  left  Brunswick,  Ga.,  Friday,  September  17, 1875,  for  Rio  Janeiro.  Soon 
^ing,  weather  became  heavy,  wind  S.  S.  E.  to  S.  S.  W.,  and  high,  with  thunder 
bning.  Brig  commenced  leaking  12  hours  after  sailing  ;  gale  continued  on 
,  18th ;  vessel  became  unmanageable  and  had  to  be  abandoned  25  miles  off 
m  Bar.    (.5,532  Obs.,  1875.) 

)r  Geranium,  September  18  and  19,  encountered  heavy  gale,  blowing  from  S.  to 
*ut  into  Cape  Fear  River  for  a  harbor, 
ler  Village  Belle,  from  Port  Antonio,  Jamaica,  at  New  York  September  21.   Sep- 

4,  in  34°  40'  N.,  70°  W.,  heavy  gale  from  N.  E. 

iber  17,  gale  from  N.  W. ;  barometer  29.05 ;  thermometer  65°;  at  11  a.  m.  the 

eased  to  a  hurricane. 

iber  19,  another  heavy  gale  from  N.  W.,  with  heavy  sea.    (1,268  Mis.,  1875.) 

iber  18,  Bravo,  noon,  37°  24'  N.,  67°  23'  W.,  course  N.,  bound  to  Halifax. ;  1 

nd  N.,  with  much  swell,  making  from  N.  to  N.  £. ;  1  p.  m.,  wind  N.  E.  and  quite 

h  heavy  rain. 

iber  19, 4  p.  m.,  38°  49^  N.,  65°  17'  W. ;  strong  and  steady  S.  E.  wind,  (proba- 

orning  ;)  11  a.  m.,  gale  S.  E.,  and  increasing ;  4  p.  m.,  very  violent  W.  8.  W. 

m.,  moderating ;  carried  storm  try-sail  several  hours  while  lying  hove-to. 

noch  Train,  hurricane  September  19, 1875,  in  42°  N.,  56°  W. 

ler  Sophia  and  Emilia,  from  Lisbon,  in  August,  for  Halifax.   Encountered  hur- 

jpteraber  19  from  S.  W. ;  crew  taken  off  September  29  in  40°  30'  N.,  54°  W. 

fa,  Wednesday,  September  22, 1875. — Showers  during  day  ;  severe  thunder-storms 

with  floods  of  rain  ;  heavy  rains  on  Thursday  and  Friday. 

!  Bermuda  September  24, 1^75. — (See  Original  Record  of  Observations.) 

iber  19,  Punta  Rassa,  Fla.,  3  p.  m.,  lowest  barometer  29.82 ;  9.15  p.  m.,  highest 

5,  W.,  54  miles  per  hour. 

iary  McKee  dragged  on  bar,  Lewes,  Del.,  night  September  18, 1875. 

ler  Adie  foundered  September  19, 1875,  in  Annapolis  Roads,  Md. 

ler  Columbia  ran  ashore  on  Goose  iHlaud,  Del.,  September  16, 1875,  but  got  off. 

ler  Mabel  Thomas  ran  ashore  at  Highlauds,  N.  J.,  September  19,  1875,  in 

i 

ler  Eliza  A.,  2  a.  m.,  September  19, 1S75,  went  ashore  30  miles  north  of  Cape 
,  N.  C. 

ler  May  Collins,  Bristol,  Me.,  at  Charleston,  September  23, 1875,  damaged  in 
lie  of  18th. 


War  Department,  Office  of  the  Chief  Signal-Officer, 
Division  of  Telegrams  and  Reports  for  the 
Benefit  of  Commerce  and  Agriculture, 

Washington,  D,  C,  November  28,  lt76. 

'iiiKF  Signal-Officer  of  the  Army: 

The  special  meteorological  observations  taken  under  your  direction  at  stations 
it  Washington,  at  the  base  and  summit  of  Mount  Mitchell,  at  Colorado  Springs, 
e's  Peak,  and  published  in  the  annual  reports  of  the  Chief  Signal-OMcer  of 
i  1874,  have  been  examined,  with  a  view  of  determining  the  rate  of  decrease 
srature,  with  elevation  for  each  honr  of  the  day,  and  applying  the  results  thus 
[  to  the  reduction  of  barometric  readings  to  sea-level. 

bservations  used  in  determining  the  decrease  of  temperature  with  altitudes 
ken  at  the  following  stations:   Pike's  Peak,  altitude,  13,960  feet;   Colorado 

altitude,  5,880  feet. 

Peak  and  Colorado  Springs,  Angust  and  September,  1874.    Hours  of  observa- 

12  a.ra.;  7,8,9,10.07,11  a.  m.;  12  midday;  1,2,2.42,4,5,6,7,8,9.07  p.m. 

Washington,  N,  H,,  dnring  May,  1873.    Summit  and  base,  during  June,  1873. 

1,2,3,4.    Elevation  of  station  1,  6,280.4  feet ;  elevation  of  station  2,  5,555.3 
)vation  of  station  3,  4,058.7  feet  ;  elevation  of  station  4,  2,898.3  feet    Hours 
vations:  a.m.,  1,2,3,4,5,6,7,7.57,9.10, and  12  midday;  p. m.^  1, 2, 3, 4, 4.57, 6, 
>,  11.22,  and  12  midnight. 
t  Mitchell,  2i.  C,  during  August,  1873.    Summit  and  base.    Hours  of  observa- 

m.,  1,2, 3, 4, 5, 6, 7.10, 8, 9, 10, 11, and  12  midday;  p.m.,  1,2,3,4.14,5,6,7,8,9, 
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10, 10.39,  and  midnight.  Temperatare  at  base  and  summit  of  Moant  Mitchell,  N.  C, 
with  the  temperature  at  sea-level  calcalated  separately  from  base  and  sammit  Ob- 
servations from  August  8,  9,  and  10.  Hours  of  observation  :  7  a.  m.,  12  m.,  4  p.m., 
9  p.  m.,  and  10.36  p.  m. 

The  result  obtained  from  a  careful  CKamination  of  the  above  data  is  the  followJDg 
table,  No.  1,  showing  the  decrease  of  temperature  during  each  hour  of  the  day  for  each 
hundred  feet  of  elevation  measured  from  sea-level  to  14,000  feet. 

Table  No,  1,  showing  decrease  of  temperature  for  each  100  feet  of  elevation. 


StatioDS  under  1, 300  feet. 


1  a.  m 

2  a.  m 

3  a.  m 

4  a.  m 
5a.  m 

6  a.  m 

7  a.  m 

8  a.  m 

9  a.  m 

10  a.  m 

11  a.  m 
Noon  . 


o 

0.106 

0.090 

0.073 

0.081 

0.090 

0.163 

0.341 

0.415 

0.504 

0.512 

0.553 

0.585 

1  p.  m . . . 

2  p.  m . . . 

3  p.  m... 

4  p.  m... 

5  p.  m. .. 

6  p.m... 

7  p.  m... 

8  p.  m... 

9  p.  m. .. 

10  p.  m... 

1 1  p.  m  . . 
Midnight 


0.610 
0.545 
0.496 
0.504 
0.415 
0. 38-2 
0.309 
0.252 
0.244 
0.  .79 
0.114 
0.130 


Stations  over  1,200  feet. 


1  a.m 
2a.m 
3a.  m 
4  a.m 
Sam 

6  a.m 

7  a.  m 
8a.m 
9  am 

10  a.  m 

11  a.  m 
Noon  . 


0 

0.262 

a260 

0.252 

0.245 

0.237 

0.247 

0.306 

0.350 

0.387 

0.415 

0.4:to 

0.450 

1  p.  m  . . . 

2  p.  m  . . 

3  p.  m  . . 

4  p.  m  . . 

5  p.  m  . . 

6  p.m  .. 

7  p.  m  . . 
8p.m... 
9  p.  m  . . 

10  p.  m  . . 

11  p.  m  . . 
Midnight 


a  470 

0.46S 

0.463 

0.45S 

a  442 

0.407 

a3€3 

0.325 

0.303 

0.285 

0.27-2 

0.302 


Table  II  shows  the  weight  of  a  column  of  air  100  feet  high  at  temperature  from  — 
40^  to  -f-  100^  Fahrenheit,  and  at  readings  of  the  barometer  ranging  from  21  iDches  to 
31  inches. 

Table  HI  shows  a  small  empirical  correction,  determined  from  accurate  comparison 
of  reduced  readings  and  actual  observations,  to  be  applied  to  Table  U. 

In  the  use  of  Table  II  the  value  of      J"    is  obtained  from  Table  I,  and  will  there- 

fore  depend  upon  the  elevation  of  the  station  and  the  hour  of  the  day  at  which  the 
observation  is  taken.  When  the  elevation  of  the  station  is  known,  the  correction  for 
elevation  is  found  from  the  formula  C  =  (N  -f  N'),  x  E,  in  which  C  is  the  correc- 
tion required,  E  the  elevation  of  the  station,  N  the  number  from  Table  II,  and  N'  the 
number  from  Table  III. 

EXAMPLE. 

At  Dodge  City,  Kans.,  at  an  elevation  of  2,479  feet  above  mean  tide-water,  at  7.35  a. 
m.,  Washington  time,  a  reading  of  the  barometer  corrected  for  temperature  is  27,516 
inches,  and  the  exposed  thermometer  is  -{-  32°.  Supposing  the  decrease  of  temperatare 
to  be  6°,  what  would  be  the  correction  for  elevation  t 

We  have  E  =  2,479, 6  =  27,510,  i  =  32.  i'  =  32.°  +  6°  =38°  '-i^  =  ??-tJ?  =  35\ 

With  the  argument  35°  and  25.516  inches,  we  find  from  Table  II  (,)  N  =  0.i039,  from 
Table  III,  with  35°  and  2479,  we  have  N'  =  .0052.  Then  C  =  (N  -f  N')  X  E  =  (0.10;i9  + 
.  0052)  X  2479  =  2.705  inches— the  correction  required,  27.516  +  2.705  =  30.221.  Table 
1  applies  specially  to  the  months  during  which  the  observations  upon  which  it  is  based 
were  taken.  It  is  suggested  that  with  a  series  of  hourly  observations  extending 
through  the  entire  year  a  correction  might  be  determined  which  would  render  the 
tables  sufficiently  accurate  for  the  construction  of  isobaro metric  charts  from  simulta- 
neous observations. 

That  such  empirical  correction  is  necessary  is  apparent  from  a  comparison  of  the 
curves  showing  the  decrease  of  temperature  at  the  summit  of  Pike's  Peak  during  the 
months  of  August  and  September. 

The  accompanying  plates  exhibit  the  results  obtained  from  the  data  above  referred 
to,  as  follows : 

Plate  1.  Showing  the  mean  hourly  temperature  of  base  and  summit  of  Mount  Wash- 
ington, N.  H. ;  base  and  summit  of  Mount  Mitchell,  N.  C. ;  Burlington,  Yt.,  and  Port- 
land, Me. 

Plate  2.  Mean  hourly  temperature  of  Pike's  Peak,  Colo.,  and  Colorado  Springs,  Au- 
gust and  September,  1874. 

Plate  3.  Mean  hourly  difference  of  temperature  between  Pike's  Peak  and  Colorado 
Springs  for  August  and  September,  1874 ;  and  between  base  and  summit  of  Mount 
Mitchell,  N.  C,  for  August,  1873. 

Plate  4.  Exhibits  mean  difference  of  temperature  for  every  100  feet  of  elevation,  cal- 
culated for  each  hour  of  the  day. 
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[ean  hoarly  difference  of  temperature  between  base  and  summit  of  Mount 
I  for  May  and  June,  1873 ;  between  base  of  Mount  Washington,  Portland, 
irlington  for  June,  1873 ;  between  base  and  1,200  feet  above  it,  1.200  feet 
9t,  and  between  2,400  feet  and  summit  for  June,  1873 ;  also,  hourly  differences 
;ure  for  4,000  feet  difference  of  heieht,  calculated  from  observations  taken  at 
hington,  Pike's  Peak,  and  Mount  Mitchell  in  1873  and  1874. 
hows  barometer]  at  summit  Mount  Washington,  N.  H.,  Portland,  Me.,  and 
Yt.,  from  observations  taken  at  7  a.  m.,  8  a.  m.,  2  p.  m.,  5  p.  m.,  9  p.  m., 
.m.,  (barometer  reduced  to  sea-level;)  also,  shows  barometer  reduced  to 
Knoxville,  Tenn. ;  base  and  summit  of  Mount  Mitchell,  K.  C,  from  observa- 
at  7  a.  m.,  12  m.,  2  p.  m.,  4  p.  m.,  9  p.  m.,  and  10.30  p.  m.  This  plate  also  ex- 
imperature  of  base  and  summit  of  Mount  Mitchell,  with  temperature  at  sea- 
lated  separately  from  base  and  summit,  for  7  a.  m.,  12  m.,  2  p.  m.,  4  p.  m., 
10.30  p.  m. 

Itaneous  barometric  observations  taken  at  the  stations  of  the  signal-service 
.  of  November  23,  reduced  to  freezing  and  then  to  sea-level  by  means  of 
and  3,  are  given  below : 


November  23, 1874. 


W:  shington  time,  4.35  p.  m. 


Stations. 

Barometer  re- 
duced to  32° 
Fahrenheit. 

Exposed  ther- 
mometer. 

Correction  for 
elevation. 

Barometer  re- 
duced to  sea- 
level. 

2a  884 
28.  298 
29.210 
29.601 
29.207 

36 
30 
54 

70 

58 

0.186 
0.663 
0.019 
0.179 
0.047 

29. 070 

28.963 

29.229 

29.780 

29.254 

29.133 
27.371 
28.262 
29.014 
28.899 
28.390 

—52 
—  4 

"hi" 

6 
42 

0.021 
3.132 
1.990 
0.082 
1.140 
0.707 

29.154 

30.453 

30.252 

29.096 

30.039 

29.097 

wa 

t 

28.9i,5 
29.617 
29.315 
29.506 
29.243 
29.685 
23.795 
28.886 
29.071 
28.585 
2.1851 
29.612 
29.223 
24.  55-2 
2a  559 

27.  310 
29.049 

28.  957 
29.623 
28.496 
2a  520 
29.521 
28.401 
30.022 
28.727 
2a  913 
30.064 
29.840 
29.299 
30.018 

37 
52 
60 
66 
54 
70 
46 
30 
44 
32 
46 
63 
24 
56.5 
34 
48 
23 
15 
32 
40 
.  28 
47 
9 
69 
31 
37 
72 
76 
29 
83 

0.224 
0.381 
0.024 
0.008 
0.015 
0.064 
5.776 
0.733 
0.649 
0.747 
5.563 
0.462 
0.&-8 
4.878 
0.717 
2,573 
0.756 
0.744 
0.069 

^0.723 
0.671 
0.559 
1.970 
0.042 
0.681 

-  0.823 
0.027 
0.024 
0.662 
0.017 

29.199 

30.001 

29.339 

1.. ....................................... ........ 

29.514 

29.258 

29.749 

29.571 

29.619 

29.710 

29.3.32 

ics 

29.414 

30.  074 

29.911 

29.430 

29.276 

29.883 

29.805 

29.701 

29.  692 

29.219 

29.191 

30.070 

30.  372 

30.064 

29.408 

\ 

29.736 

30.091 

29.864 

X 

29.961 
30.035 

• 

28.863 
29.036 
29.183 
2a  654 

52 
16 
29 

48 

1.056 
0.794 
0.921 
1.158 

29.919 

29.830 

30.104 

29.812 

29.262 
29.107 
28.793 

2a  487 

46 
52 

26 

0.531 
0.030 
0.776 
0.739 

29.793 

29.137 

29.569 

29.326 
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November  23,  1874. 

Wa«hin>i:ton 

time,  4  35 

ptm. 

Stations. 

^^4 

^      a 
X-o  g 
a  <>  b 

£  a  « 

SS 

c  o 

e  . 

c 
a  o 

•*•>  eS 
9  > 

o 

s  *  S 

1'^ 

MAm phi«   .^...^...,.,^., ,....,., ,^,,^-,, 

29. 721 
28.8)3 
29.}456 
29.730 
28.408 
23.078 
29.414 
28.961 
29.065 
29.956 
28.970 
29.346 
27.038 
2a  934 
2a  774 

57 

24 

74 

69 

44 

20 

53 

55 

57.5 

73 

52 

61 

22 

22 

45.5 

0.321 
0.744 
0.043 
0.262 
1.057 

6.iai 

0.542 
0.012 
0.026 
a  059 
0.175 
0.058 
3wl08 
1.194 
0.320 

30. 0 

&Iilwaiike6 

*«V.  V 

29  2 

Mobile 

29.9 

Mont-ffnTn^rv 

29.9 

Morgantowo 

29.4 

Mount  WasliiDirton 

29.  S 

NasbvUle 

89  9 

New  Haven 

29.0 

New  London. 

29.0 

New  Orleans 

30.0 

New  York 

29.1 

Norfolk 

29.41 

North  Platte 

30.1 

Oraaha 

30.  li 

Oswejjo 

29.0! 

Pembina 

Philadelphia 

29.133 
17.  518 
29.253 
28.523 
28.461 
29.127 
29.373 
.30.030 
2a  491 
25.582 
29.126 
30.240 
29.975 
23.187 
29.736 
29.774 
29.399 
29.902 
2a  921 
2a  999 
29.194 

53 
12 
53 
41 
36 
41 
58 
75 
43 
44 
49 
61 
59 
41 
72 
67 
43 
79 
13 
37 
51 

0.075 
12.065 
0.021 
0.853 
0.683 
0.057 
a  104 
0.018 
0.623 
4.296 
0.020 
0.067 
0.064 
6.505 
0.073 
0.240 
0.598 
0.015 
0.  923 
O.-OSl 
0.021 

98.9 

Pike's  Peak '. 

29.  a 

Peck's  Beach - 

29.2 

Pittabnrgh 

29.3" 

Port  Huron 

29.1 

29.1 

Portland.  Or eson 

29.4 

30.0 

Rochester .'. 

29.1 

29.  B 

Sandv  Hook 

29.1 

3a3 

San  Francisco. 

30.0 

20.6 

Savannah 

29.  g 

30.  C 

Saint  Louis 

29.8 

29.  £ 

Saint  Paul 

29.  t 

29.1 

Souan  Bench 

29.5 

Toledo 

28.683 
29.775 
29.831 
23.909 
29.178 
29.520 
29. 134 
27.311 
2a  799 

35 
72.5 
66 
5 

56.5 
68 
57 
43 
14 

0.710 
0.030 
0.297 
5.796 
0.111 
0.032 
0.026 
2.403 
1.  486 

"'  29.  i 

5W.  < 

Vicksburtr 

30.1 

29.' 

WaHhinjfton 

29.! 

29.  ( 

Woods  HoU 

29. 

29  ' 

Yankton 

30.1 
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Plate  7  18  an  isobarometric  chart  ehowmg  the  distribntioD  of  pressure  at  the  p.  m. 
report  (4.35  Washington  time)  of  November  23.  1874.  The  isobars  of  this  chart  are 
determined  from  the  original  readings  of  this  barometer  at  the  stations,  reduced  to 
Z2P  Fahrenheit  and  corrected  for  altitudes  by  the  use  of  tables  1,  2,  and  3. 

The  reading  of  the  barometer  at  the  summit  of  Mount  Washington,  on  the  above 
date,  reduced  to  sea-level  by  the  proposed  method  ffives  a  pressure  of  29.26,  which 
compares  with  the  reduced  readings  taken  at  neighboring  stations ;  the  reading  at 
Portland  being  29.18.  and  that  at  Sorlinffton  29.19.  Experiment  is  necessary  to  de- 
termine whether  such  coincidence  would  be  constant. 

In  the  execution  of  this  work  H.  L.  Foreman,  late  private  Signal-Service,  United 
States  Army,  rendered  valuable  assistance  in  collecting  the  data  and  computing  the 
tables. 

Very  respectfully, 

H.  H.  C.  DUNWOODY, 
First  Lieutenant  Fourth  Artilleryf  Acting  Signal-Officer  and  AsHetant, 

23  s 
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Table  II. — Weight  of  a  column  of  air  100  feet  high,  at  different  barometric  pretauree 

Argament  — o~ 


Barometer. 


InchM, 

a.  00 

.05 

.10 

.15 

.«0 

.85 

.30 

.35 

.40 

.45 

.50 

.55 

.60 

.65 

70 

.75 

.80 

.85 

.90 

23.00 

.05.... 
.10 

•   M^  m  »  m  •  •  9  » 

.20 

.25 

.30 

.35 

.40 

.45 

.50 

.60 

.65. 
70 

.75 

.80 

•  o^« ••••• •••• 

.90 

otv*  V^« •«•■ •••••«••■ 
m^»  wV«  •••«■•  ••••••• 

.10 

.15 

.20 


>•••■••■••• 


»•••••••«•«• 


-40° 


-25 
.30. 


.«$ 

.40 

•  VVfl •«■••••« 

.55 

65 

.70 

.75 

.80 

.85 

.90 

24.95 

2&00 

.10 

.15 

.20 

.25 

.35 

.45 

.55 , 

.60 

.65 

.70 

.75 

.85 

.90 


.0091 

.0994 

.0996 

.0998 

.1000 

.1003 

.1005 

.1007 

.1010 

.1012 

.1014 

.1017 

.1019 

.1022 

.1024 

.1026 

.1029 

.1031 

.1034 

.1036 

.1038 

.1041 

.1043 

.1045 

.1047 

.1050 

.1052 

.1054 

.1057 

.1059 

.1061 

.1064 

.1066 

.1066 

.1070 

.1073 

.1075 

.1077 

.1080 

.1082 

.1084 

.1087 

.1089 

.1091 

.1094 

.1096 

.1098 

.1101 

.1104 

.1106 

.1108 

.1111 

.1113 

.1115 

.1117 

.1120 

.1122 

.1124 

.1127 

.1129 

.1131 

.1134 

.1136 

.1138 

.1140 

.1143 

.1145 

.1147 

.1150 

.1152 

.1154 

.1157 

.1159 

.1161 

.1163 

.1166 

.1168 

.1170 


-350 

-30<= 

-25^ 

-20O 

-15° 

-lOo 

-50 

OO 

50 

lOo 

150 

200 

1.0977 

0.0965 

0.  0953 

0.0941,0.0929  0.0918 

0. 0907  0. 0896 

■ 
0.0885:0.0675 

0.0865 

OlOSSS 

.0979  .0967  .09551 

.0943  .0931!  -0920 

.0909 

.0898 

.0887 

.0877 

.0867 

.0857 

.0982 

.0969  .0957 

.0945  .0933  .0922 

.0911 

.0900 

.0889 

.0879 

.0869 

.0859 

.0964 

.0972 

.0960 

.0948  .0936  .0925 

.0913 

.0902 

.0891 

.0881 

.0871 

.0861 

.0986 

.0974 

.0962 

.0950  .0938  .0927 

.0915 

.0904 

.0893 

.0883 

.0873 

.0663 

.0988 

.0076 

.0964 

.0952  .0940  .0929 

.0917 

.0906 

.0895 

.0885 

.0875 

.0665 

.0991 

.0978 

.0966 

.0954 

.0942  .0931 

.0920 

.0909 

.0898 

.0887 

.087t 

.0867 

.0993 

.0980 

.0968 

.0956 

.0944  .0933 

.0922 

.0911 

.0900 

.0889 

.0679 

.0869 

.0995 

.0983 

.0771 

.0959 

.0947 

.0936  .0924 

.0913 

.0902 

.0891 

.0881 

.0871 

.0998 

.0985 

.0973 

.0961 

.0949 

.0938  .0926 

.0915 

.0904 

.0893 

.0683 

.0873 

.1000 

.0987 

.0975 

.0963 

.0951 

.0940 

.0928 

.0917 

.0906 

.0895 

.0885 

.0875 

.1002 

.0989 

.0977 

.0965 

.0953 

.0942 

.0930 

.0919 

,0908 

.0897 

.0887 

•oen 

.1005  .0992 

.0979 

.0967 

.0955  .0944 

.0932 

.0921 

.0910 

.0899 

.0689 

.0879 

.1007  .0994  .0982 

.0970 

.0958  .0046 

.0934 

.0923 

.0912 

.0901 

.0691 

.0881 

.1009  .0996  .0984 

.0972 

.0960  .0948 

.0936 

.0925 

.0914 

.0903 

.0893 

.0883 

.1011 

.0998 

.0986 

.0974 

.0962  .0950 

.0938 

.0927 

.0916 

.0905 

.0895 

.0885 

.1014 

.1001 

.0988 

.0976 

.0964  .0953 

.0941 

.0930 

.0919 

.0908 

.0897 

.0887 

.1016 

.1003 

.0990 

.0978 

.0966  .0955  .0943 

.0932 

.0921 

.0910 

.0899 

.0689 

.1018 

.1005 

.0993 

.0981 

.0969  .0057  .0945 

.0934 

.0923 

.0912 

.0901 

.0691 

.1021 

.1008 

.0995 

.0983 

.0971  .0959  .0947 

.0936 

.0925 

.0914 

.0903 

.0893 

.1023 

.1010 

.0997 

.0985 

.0973  .0961 

.0949 

.0938 

.0927 

.0916 

.0905 

.0895 

.1025 

.1012 

.0999 

.0987 

.0975 

.0963 

.0951 

.0940 

.0929 

.0918 

.0907 

.0697 

.1027 

.1014 

.1001 

.0989 

.0977 

.0965 

.0953 

.0942 

.0931 

.0920 

.0909 

.0699 

.1030 

.1017 

.1004 

.0992 

.0979 

.0967 

.0955 

.0944 

.0933 

.0923 

.0911 

.0901 

.1032 

.1019 

.1006 

.0994 

.0981 

.0969 

.0957 

.0946 

.0935 

.0924 

.0913 

.0903 

.1034 

.1021 

.1008 

.0996 

.0983 

.0971 

.0959 

.0948 

.0937 

.0926 

.0915 

.0905 

.1036 

.1023 

.1010 

.0998 

.0986 

.0974 

.0962 

.0951 

.0939 

.0928 

.0917 

.0907 

.1038 

.1025 

.1012 

.1000 

.0988 

.0976 

.0964 

.0953 

.0941 

.0930 

.0919 

.0909 

.1041 

.1028 

.1015 

.loot 

.0990 

.0978 

.0966 

.0955 

.0943 

.0932 

.0921 

.0911 

.1043 

.1030 

.1017 

.1005 

.0992 

.0980 

.0968 

.0957 

.0945 

.0934 

.0923 

.0913 

.1045 

.1032 

.1019 

.1007 

.0994 

.0982 

.0970 

.0959 

.0947 

.0936 

.0925 

.0915 

.1047 

.1034 

.1021 

.1009 

.0996 

.0984 

.0972 

.0961 

.0949 

.09.-18 

.0927 

.0917 

.1050 

.1037 

.1024 

.1011 

.0998 

.0986 

.0974 

.0963 

.0951 

.0940 

.0929 

.0019 

.1052 

.1039 

.10-26 

.1014 

.1001  .0989 

.0977 

.0965 

.0953 

.0942 

.0931 

.0921 

.1054 

.1041 

.102(? 

.1016 

.1003  .0991 

.0979 

.0967 

.0955 

.0944 

.0933 

.0923 

.1056 

.  1043 

.1030 

.1018 

.1005  .0993 

.0981 

.0969 

.0957 

.0946 

.0935 

.09^ 

.1059 

.1046 

.1033 

.1020 

.1007  .0995 

.0983 

.0972 

.0960 

.0949 

.0938 

.0027 

.1061 

.1048 

.1035 

.1022 

.1009  .0997 

.0985 

.0974 

.0962 

.0951 

.0940 

.0929 

.1063 

.1050 

.1037 

.1025 

.1012  .1000 

.0988 

.0976 

.0964 

.0953 

.0942 

.0931 

.1066 

.1053 

.1040 

.1027 

.1014 

.1002 

.0990 

.0978 

.0966 

.0955 

.0944 

.0933 

.1068 

.1055 

.1042 

.1029 

.1016 

.1004 

.0992 

.0980 

.0968 

.0957 

.0946 

.0935 

.1070 

.1057 

.1044 

.1031 

.1018 

.1006 

.0994 

.0982 

.0970 

.0959 

.0948 

.0987 

.1073 

.1060 

.1046 

.1033 

.1020 

.1008 

.0996 

.0984 

.0972 

.0961 

.0050 

.0939 

.1075 

.1062 

.1049 

.1036 

.1023 

.1010 

.0998 

.0986 

.0974 

.0963 

.0952 

.0941 

.1077 

.1064 

.1051 

.1038 

.1025 

.1012 

.1000 

.0988 

.0976 

.0965 

.0954 

.0943 

.1079 

.1066 

.1053 

.1040 

.  1027  .  1014 

.1002 

.0990 

.0978 

.0967 

.0956 

.0945 

.1082 

.1069 

.1055 

.  1042 

.1029  .1017 

.1005 

.0993 

.0981 

.0969 

.0958 

.0947 

.1084 

.1071 

.1057 

.1044 

.1031 

.1019 

.1007 

.0995 

.0983 

.0971 

.0960 

.0949 

.1086 

.1073 

.1060 

.1047 

.1034 

.1021 

.1009 

.0997 

.0985 

.0973 

.0962 

.0951 

.1089 

.1076 

.1062 

.1049 

.103« 

.1023 

.1011 

.0999 

.0987 

.0975 

.0964 

.0953 

.1091 

.1078 

.1064 

.1051 

.1038 

.1025 

.1013 

.1001 

.0989 

.0977 

.0966 

.0055 

.1093 

.1080 

.1066 

.1053 

.1040 

.1027 

.1015 

.1003 

.0991 

.0979 

.0988 

.0957 

.1096 

.1082 

.1068 

.1055 

.1042 

.1029 

.1017 

.1005 

.0993 

.0981 

.0970 

.0959 

.1098 

.1085 

.1071 

.1058 

.1045 

.1032 

.1019 

.1007 

.0995 

.0983 

.0972 

.0961 

.1100 

.1087 

.1073 

.1060 

.1047 

.1034 

.1021 

.1009 

.0997 

.0985 

.0974 

.0963 

.1102 

.1089 

.1075 

.1062 

.1049 

.1036 

.1023 

.1012 

.1000 

.0987 

.0976 

.0965 

.1105 

.1091 

.1077 

.1064 

.1051 

.1038 

.1026 

.1014 

.1002 

.0990 

.0978 

.0967 

.1107 

.1093 

.1069 

.1066 

.1053 

.1040 

.1028 

.1016 

.1004 

.  0992 

.0980 

.0969 

.1109 

.1096 

.1082 

.1069 

.1056 

.1043 

.1030 

.1018 

,1006 

.0994 

.0982 

.0971 

.1112 

.1098 

.1064 

.1071 

.1058 

.1045 

.1032 

.1020 

.1008 

.0996 

.0984 

.0973 

.1114 

.1100 

.1086 

.1073 

.1060 

.1047 

.1034 

.1022 

.1010 

.0998 

.0986 

.0975 

.1116 

.1102 

.1088 

.1075 

.1062 

.1049 

.1036 

.1024 

.1012 

.1000 

.0988 

.0977 

,1119 

.1105 

.1091 

.1077 

.1064 

.1051 

.1038 

.1026 

.1014 

.1002 

.0990 

.0979 

.1121 

.1107 

.1093 

.1080 

.1066 

.1053 

.1040 

.1028 

.1016 

.1004 

.0992 

.0981 

.1123 

.1109 

.1095 

.1082 

.1068 

.1055 

.1042 

.10:tO 

.1018 

.1006 

.0994 

.0983 

.1125 

.1111 

.1097 

.1084 

.1070 

.1057 

.1044 

.1032 

.1090 

.1008 

.  0996 

.0985 

.1128 

.1114 

.1100 

.1086 

.1073 

.1059 

.1047 

.1035 

.1023 

.1011 

.0999 

.0987 

.1130 

.1116 

.1102 

.1088 

.1075 

.1062 

.1049 

.1037 

.1025 

.1013 

.1001 

.0969 

.1132 

.1118 

.1104 

.1091 

.1077 

.1064 

.1051 

.1039 

.1027 

.1015 

.1003 

.0991 

.1135 

.1121 

.1107 

.1093 

.1079 

.1066 

.1053 

.1041 

.1029 

.1017 

.1005 

.0993 

.1137 

.1123 

.1109 

.1095 

.1081 

.1068 

.1055 

.1043 

.1031 

.1019 

.1007 

.0995 

.1139 

.1125 

.1111 

.1098 

.1083 

.1070 

.1057 

.1045 

.1033 

.1021 

.1009 

.0997 

.1142 

.1127 

.1113 

.1099 

.1085 

.1072 

.1059 

.1047 

.1035 

.1023 

.1011 

.0999 

.1144 

.1130 

.1116 

.1102 

.1088 

.1074 

.1061 

.1049 

.1037 

.1025 

.1013 

.1001 

.1146 

.1132 

.1118 

.1104 

.1090 

.1076 

.1083 

.1051 

.1039 

.1027 

.1015 

.1003 

.1148 

.1134 

.1120 

.1106 

.1092 

.1078 

.1065 

.1053 

.1041 

.1029 

.1017 

.1005 

.1151 

.1136 

.1122 

.1108 

.1094 

.1081 

.1068 

.1055 

.1043 

.1031 

.1019 

.1007 

.1153 

.1138 

.1124 

.1110 

.1096 

.1083 

.1070 

.1057 

.1045 

.1033 

.1021 

.1009 

.1155 

.1141 

.1127 

.1113 

.1099 

.1085 

.1072 

.1059 

.1047 

.1035 

.10231 

.1011 

BEPOBT   OF   THE   CHIEF   SIGKAL-OFFICEB. 


355 


tmd  iemperature9f  expressed  in  decimaU  of  an  inohf  calculated  for  north  latitude  A(P, 
degrees  Fahrenheit. 


aso 

30° 

350 

40« 

0.0045 

a  0636 

0.0827 

0.0818 

.0647 

.0838 

.0639 

.0680 

.0849 

.0640 

.0831 

.0833 

.oesi 

.0842 

.0833 

.0634 

.oes3 

.0844 

.0835 

.0836 

.0655 

.0846 

.0836 

.0887 

.0wS7 

(H4ft 

.0838 

.0629 

.0639 

.0850 

.0840 

.0631 

.0681 

.085S 

.0643 

.0833 

.0683 

.0654 

•  Uw44 

.0635 

.0685 

.0856 

.0846 

.0637 

.0687 

.0658 

.0848 

.0839 

.0689 

.0660 

.0850 

.0841 

.0871 

.0663 

.0858 

.0843 

.0673 

.0664 

.0854 

.0845 

.0875 

.0865 

.0855 

.0846 

.0677 

.0867 

.0857 

.0848 

.0679 

.0869 

.0659 

.0850 

0881 

.0871 

.0861 

.0653 

.0883 

.0873 

.0863 

.0854 

.0885 

.0875 

.0865 

.0856 

.0867 

.0877 

.0867 

.0858 

.0869 

.0879 

.0669 

.0660 

.0891 

.0681 

.0871 

.0862 

.0693 

.0883 

.0873 

.0604 

.0894 

.0884 

.0874 

.0865 

0896 

.0886 

.0876 

.0867 

0898 

.0688 

.0878 

.0869 

.0900 

.0890 

.0680 

.0871 

.0902 

.0893 

.0883 

.0873 

.0904 

.0894 

.0684 

.0875 

.0906 

.0896 

.0686 

.0877 

.0908 

.0698 

.0688 

.0879 

.0910 

.0900 

.0890 

.0881 

.0912 

.0903 

.0892 

.0883 

.0914 

.0904 

.0894 

.0884 

.0916 

.0906 

.0896 

.0*36 

.0918 

.0908 

.0898 

.0888 

.0990 

.0910 

.0900 

.0890 

.0923 

.0912 

.0903 

.0892 

.0924 

.0914 

.0904 

.0894 

.0096 

.0016 

.0906 

.0896 

.0928 

.0918 

.0908 

.0898 

.0930 

.0990 

.0910 

.0900 

.0932 

.0983 

.0913 

.0902 

.0934 

.0933 

.0913 

.0903 

.0938 

.0935 

.0915 

.0905 

.0938 

.0937 

.0917 

.0907 

.0940 

.0989 

.0919 

.0909 

.0942 

.0931 

.0931 

.0911 

.0944 

.0933 

.0933 

.0913 

.0046 

.0935 

.0935 

.0915 

.0948 

.0937 

.0937 

.0917 

.0950 

.0939 

.0939 

.0919 

.0953 

.0941 

.0931 

.0931 

.0954 

.0943 

.0933 

.0933 

.0057 

.0945 

.0934 

.0924 

.095K 

.0947 

.0936 

.0926 

.0960 

.0949 

.0938 

.0938 

.0082 

.0951 

.0940 

.0930 

.0964 

.0953 

.0943 

.0932 

.0966 

.0955 

.0944 

.0934 

.0968 

.0957 

.0946 

.0936 

.0970 

.0959 

.0948 

.0938 

.0972 

.0961 

.0950 

.0940 

.0973 

.0963 

.0951 

.0941 

.0975 

.  0964 

.0953 

.0943 

.0977 

.0966 

.095.% 

.0945 

-0979 

.0968 

.0957 

.0947 

.0981 

.0970 

.0959 

.0949 

.0963 

.0978 

.0961 

.0951 

.0985 

.0974 

.0963 

.0953 

.0967 

.0976 

.0965 

.0955 

.0989 

.0978 

.0967 

.0957 

.0991 

.0980 

.0969 

.0959 

.0993 

.0961 

.0970 

.0060 

.0995 

.0983 

.0973 

.0963 

.0997 

.0965 

.0974 

.0964 

.0999 

.0967 

.0976 

•  0966 

450 


0. 


50© 


0809  0. 

0811 

0813 

0815 

0817 

0816 

0830 

0823 

0834 

0836 

0838 

0830 

0838 

0834 

0836 

0837 

0839 

0841 

0843 

0845 

0847 

0849 

0''51 

0852 

0854 

0856 

0858 

0860 

0661 

0863  . 

0865 

0867 

0869 

0871 

0873 

0874 

0876 

0878 

0880 

0882 

0884 

0886 

0888 

0690 

0892 

0893 

0895 

0897 

0899 

0901 

0903 

0905 

0907 

0909 

0911 

0913 

0914 

0916 

0918 

0930 

0933 

0934 

0936 

0937 

0939 

0931 

0933 

0935 

0936 

0938 

0940 

0943 

0944 

0946 

0948 

0949 

0951 

0953 

0955 


0800 
0803 
0804 
0806 
0608 
0809 
0811 
0813 
0815 
0817 
0619 
0831 
0833 
0835 
0837 
0828 
0830 
0832 
0634 
0836 
0838 
0840 
0842 
0843 
0845 
0847 
0849 
0851 
0852 
0854 
0856 
0858 
0860 
0862 
0864 
0865 
0867 
0869 
0871 
0873 
0875 
0877 
0879 
0881 
0883 
0684 
0866 
0888 
0890 
0892 
0894 
0896 
0898 
0899 
0901 
0903 
0905 
0907 
0908 
0910 
0912 
0914 
0916 
0917 
0919 
0931 
0933 
0925 
0936 
0938 
0930 
0933 
0934 
0936 
0938 
0939 
0941 
0943 
0945 


550 


0.0791 
.0793 
.0795 
.0797 
.0799 
.0800 
.0803 
.0804 
.0806 
.0808 
.0810 
.0813 
.0814 
.0816 
.0818 
.0819 
.0831 
.0623 
.0835 
.0827 
.0829 
.0631 
.0833 
.0834 
.0836 
.0838 
.0840 
.0842 
.0843 
.C845 
.0847 
.0849 
.0851 
.0852 
.  0854 
.0856 
.0858 
.0860 
.0861 
.0863 
.0865 
.0867 
.0869 
.0871 
.0973 
.0874 
.0876 
.0878 
.0880 
.0882 
.0884 
.0886 
.0888 
.0889 
.0891 
.0393 
.0895 
.0897 
.0898 
.0900 
.0902 
.0904 
.0906 
.0907 
.0909 
.0911 
.0913 
.0915 
.0916 
.0918 
.0920 
.0922 
.0924 
.0936 
.0938 
.0939 
.0931 
.0933 
.0935 


6O0 


650 


0.0783 
.0785 
.0787 
.0789 
.0791 
.0793 
.0794 
.0796 
.0798 
.0800 
.0802 
.0804 
.0806 
.0807 
.0809 
.0811 
.0613 
.0615 
.0816 
.0818 
.0620 
.0822 
.0824 
.0825 
.0827 
.0829 
.0831 
.0833 
.0834 
.0836 
.0838 
.0840 
.0842 
.0843 
.0845 
.0847 
.0849 
.0851 
.0852 
.0854 
.0856 
.0858 
.0860 
.0862 
.0664 
.0865 
.0867 
.0869 
.0871 
.0873 
.0875 
.0677 
.0879 
.0880 
.0883 
.0884 
.0886 
.0888 
.0889 
.0691 

«10893 
.0895 
.0897 
.0698 
.0900 
.0902 
.0904 
.0906 
.0907 
.0909 
.0911 
.0913 
.0915 
.0916 
.0916 
.0930 
.0933 
.0924 
.0925 


0.0775 
.0777 
.0779 
.0780 
.0763 
.0784 
.0786 
.0788 
.0789 
.0791 
.0793 
.0795 
.0797 
.0798 
.0800 
.0802 
.0804 
.0606 
.0807 
.0809 
.0811 
.0813 
.0815 
.0816 
.0818 
.0820 
.0822 
.0824 
.0825 
.0827 
.0829 
.0831 
.0833 
.0834 
.0836 
.0838 
.0840 
.0842 
.0843 
.0845 
.0847 
.0849 
.0851 
.0853 
.0655 
.0656 
.0858 
.0860 
.0862 
.0864 
.0866 
.0868 
.0870 
.0871 
.0673 
.0875 
.0877 
.0879 
.0880 
.0882 
.0884 
.0886 
.0888 
.0889 
.0891 
.0893 
.0895 
.0697 
.0898 
.0900 
.0902 
.0904 
.0906 
.0907 
.0909 
.0911 
.0913 
.0915 
.0916 


70O 


0.0767 
.0769 
.0771 
.0773 
.0774 
.0776 
.0778 
.0780 
.0781 
.0783 
.0785 
.0787 
.0789 
.0790 
.0793 
.0794 
.0796 
.0798 
.0799 
.0801 
.0803 
.0805 
.0807 
.0808 
.0810 
.0812 
.0814 
.0816 
.0617 
.0819 
.0821 
.0823 
.0825 
.0826 
.0828 
.0830 
.0833 
.0834 
.0835 
.0837 
.0839 
.0841 
.0843 
.0844 
.0846 
.0846 
.0850 
.0853 
.0853 
.0855 
.0857 
.0859 
.0661 
.0863 
.0864 
.0866 
.0868 
.0870 
.0871 
.0873 
.0875 
.0877 
.0879 
.0880 
.0882 
.0884 
.0686 
.0888 
.0889 
.6891 
.0893 
.0695 
.0697 
.0898 
.0900 
.0903 
.0904 
.0906 
.0907 


750 


0. 0759 
.0761 
.0763 
.0764 
.0766 
.0768 
.0770 
.0773 
.0773 
.0775 
.0777 
.0779 
.0761 
.0783 
.0784 
.0786 
.0788 
.0790 
.0791 
.0793 
.0705 
.0797 
.0799 
.0800 
.0602 
.0804 
.0806 
.0608 
.0809 
.0811 
.0813 
.0815 
.0816 
.0818 
.0820 
.0821 
.0833 
.0635 
.0837 
.0828 
.0830 
.0833 
.0834 
.0835 
.0837 
.0839 
.0841 
.0843 
.0844 
.0646 
.0848 
.0850 
.0653 
.0853 
.0655 
.0857 
.0659 
.0661 
.0863 
.0664 
.0866 
.0668 
.0869 
.0871 
.0873 
.0874 
.0876 
.0878 
.0880 
.0881 
.0883 
.0885 
.0887 
.0888 
.0890 
.0893 
.0894 
.0896 
.0897 


8O0 


0. 


0753 
0754 
0755 
0757 
0759 
0760 
0763 
0764 
0766 
0767 
0769 
0771 
0773 
0774 
0776 
0778 
0780 
0782 
0783 
0785 
0787 
0789 
0791 
0792 
0794 
0796 
0798 
0800 
0801 
0803 
0805 
0807 
0808 
0810 
0612 
0813 
0815 
0817 
0819 
0820 
0822 
0624 
0636 
0627 
0829 
0831 
0833 
0835 
0836 
0838 
0640 
0842 
0843 
0845 
0847 
0848 
0850 
0853 
0854 
0855 
0857 
0859 
0860 
0662 
0664 
0865 
0867 
0869 
0871 
0872 
0874 
0876 
0876 
0879 
0881 
0883 
0885 
0887 
0888 


850 


0.0744 
.0746 
.0747 
.0749 
.0751 
.07531 
.0754 
.0756 
.0758 
.0759 
.0761 
.0763 
.0765 
.0766 
.0766 
.0770 
.0773 
.0774 
.0775 
.0777 
.0779 
.0781 
.0783 
.0784 
.0786 
.0788 
.0790 
.0792 
.0793 
.0795 
.0797 
.0799 
.0600 
.0602 
.0604 
.0605 
.0807 
.0809 
.0811 
.0812 
.0614 
.0616 
•0817 
.0619 
.0821 
.0822 
.0824 
.0836 
.0638 
.0029 
.0831 
.0833 
.0834 
.0836 
.0638 
.0839 
.0841 
.0843 
.0845 
.0846 
.0648 
.08.50 
.0851 
.0853 
.0855 
.0856 
.0658 
.0660 
.0862 
.0863 
.0665 
.0867 
.0869 
.0870 
.0872 
.0874 
.0876 
.0678 
.0879 


90O 


0. 


0737 

0739 

0740 

0743 

0744 

0745 

0747 

0749 

0751 

07531 

0754 

0756 

0757 

0759 

0761 

07631 

0764 

0766 

0768 

0769 

0771 

0773 

0775 

0776 

0778 

0760 

07831 

0784 

0785 

0787 

0789 

0791 

0792 

0794 

0796 

0797 

0799 

0801 

0803 

0804 

0806 

0808 

0809 

0811 

0613 

0614 

0616 

0818 

0830 

0831 

0833 

0835 

0836 

0838 

0830 

0631 

0833 

0835 

0837 

0838 

0840 

0843 

0843 

0845 

0847 

0846 

0850 

0852 

0854 

0855 

0857 

0659 

0660 

0863 

0864 

0665 

0867 

0869 

0871 


950 


0. 


81 

.0731 
.0 

'"  ^ 
.0737 

.073^ 

.0741 

.07 

.0744 

,07 

:^m 

,0751 

,0753 

,0754 

,0756 

,0758 

0760 

0761 

0763 

0765 

m 

0770 
0773 
0774 
.0776 
0777 
0779 

m 

0764 
,0786 

0788 
,0769 

0791 


0798 
0600 


0843 

m 

085 


1000 


X07S3 
.0724 
.0725 
.0727 
.0739 
.0730 
.0733 
.0734 
.0736 
.0737 
.0739 
.0741 
.0743 
.0744 
.0746 
.0747 
.0749 
.0751 
.0753 
.0754 
.0756 
.0758 
.0759 
.0761 
.0763 
.0764 
.0766 
.0768 
.0770 
.0771 
.0773 
.0775 
.0776 
.0778 
.0780 
.0761 
.0783 
.0785 
.0787 
.0788 
.0790 
.0793 
.0793 
.0795 
.0797 
.0798 
.0800 
.0802 
.0804 
.0805 
.0807 
.0809 
.0810 
.0612 
.0814 
.0815 
.0617 
.0818 
.0820 
.0821 
.0683 
.0835 
.0896 
.0828 
.0630 
.0831 
.0833 
.0635 
.0837 
.0838 
.0840 
.0842 
.0843 
.0845 
.0847 
.0848 
.0850 
.0853 
.0854 
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Table  II. —  Weight  of  a  column  of  air  100  feet  high,  at  different  barometric 

Arsnment  — s- 


A 

rgnme 

ai  J 

Barometer. 

^AQo 

-35c 

-30^ 

-25° 

-20-^  -15^ 

-lOo 

-5° 

OO 

50 

10° 

150 

200 

Inchet. 
SJ5.95 

0. 1173  0. 115e 

0. 114310. 1121 

\  0.  1115  0. 1101,0. 1087  0. 1074 

10.1061 

i  .1062 

1  .1065 

1  .106* 

!  .106S 

.1071 

.1073 

1  .1075 

.1076 

.1080 

.1082 

.1084 

.1066 

.1068 

.1090 

.1092 

.1094 

.1097 

.1099 

.1101 

.1103 

.1105 

.1107 

.1109 

.1111 

.1113 

.1115 

.1118 

.1120 

.1122 

.1124 

.1126 

.1128 

.1130 

.1132 

.1134 

.1136 

0.104S 

1  .1051 

.  .1052 

.105i 

.1051 

.105S 

1  .1061 

.1063 

.1065 

.1067 

.106S 

.1071 

.1073 

.1075 

.1077 

.1079 

.1081 

.1084 

.1086 

.1088 

.1090 

.1092 

.1094 

.1096 

.1098 

.1100 

.1102 

.1104 

.1106 

.1108 

.1110 

.1112 

.1114 

.1116 

.1118 

.1120 

.1122 

)  0. 1037  0. 102: 

>  0.101: 

r  .101! 

1  .1011 

.101s 

i   .1031 
»  .1023 
f  .1025 
1  .1027 
.1099 
t  .1031 
.1033 
.1035 
.1037 
.1039 
.1041 
.1043 
.1044 
.1046 
.1048 
.1050 
.1052 
.1054 
.1056 
.1058 
.1060 
.1062 
.1064 
.1066 
.1068 

) 

26.00 ^ 

.1175  .116(] 
.1177  .116S 
.1180  .116^ 
.  1182  .  1167 
.1184  -llfifl 

1  .11451  .1131 

.1117  .  1103!  .10891  .107f 

I  .1039  .loy: 

.05 

.10 

!  .114T 
.1150 
.115a 

r  .1132 
1  .1135 

t  .1119  .1105  .1091 
»  .11211  .1107  lOM 

.1078 

.1061 

.1081! 

.1081 

.1086 

.1089 

.1091 

.1093 

.1095 

.1097 

.1099 

.1101 

.1103 

.1105 

.1107 

.1110 

.1118 

.1114 

.1116 

.1118 

.1120 

.1122 

.1125 

.1127 

.1129 

.1131 

.1133 

.1136 

.1138 

.1140 

.  1142 

.1144 

.1146 

.1148 

.1150 

.1153 

.1155 

.1157 

.1159 

.1161 

.1163 

.1165 

.1167 

.1169 

\   .1041 

>  .104: 

r  .104! 

1  .104; 

.104£ 

1  .1051 

>  .1052 

.1055 

.1051 

.105S 

.1061 

.1063 

.1065 

.1067 

.1069 

.1071 

.1073 

.1075 

.1077 

.1079 

.1081 

.1083 

.1085 

.1087 

.1089 

.1091 

.1093 

.1095 

.1097 

.1099 

.1101 

.1103 

.1105 

.1107 

.1109 

.1112 

.1114 

.1116 

.1118 

.1190 

.1122 

.  1124 

.1196 

.11*28 

.1130 

.1132 

.1134 

.1136 

.1138 

.1140 

.1142 

I  .loss 

1  .1031 

I  .1032 

r  .1035 

\   .1031 

I  .103S 

(  .1041 

>  .1043 

.1045 

1  .1047 

.1049 

.1051 

.1053 

.1055 

.1056 

.1058 

.1060 

.1069 

.1064 

.1066 

.1068 

.1070 

.1072 

.1074 

.1076 

.1078 

.1080 

.1082 

.1084 

.1086 

.1088 

.1090 

.1092 

.1094 

.15 

.1124  .1110 

.1096 

.1098 

.1100 

.1102 

.1104 

.1107 

.1109 

.1111 

.1113 

.1115 

.1117 

.1119 

.1121 

.1124 

.1126 

.1128 

.1130 

.1132 

.1134 

.1136 

.1139 

.1141 

.  1143 

.1145 

.1147 

.1150 

.1152 

.1154 

.1156 

.1158 

.1160 

.1162 

.1164 

.1167 

.20 

.1154  .114C 

.  1126  .  1119 

.25 

.118« 
.118S 
.1191 
.1193 
.119C 
Al9t 
.120€ 
.1203 
.1205 
.120'3 

i  .1171 

1  .1174 

.1176 

\   .1178 

.1156  .11421  .112^^1  .1114 

.30 

.11591  .1144 

.  1130 

.1116 

.35 

,40 

.1161 
.1163 

.114€ 
.1149 
.1151 
.1153 
.1155 
.1157 
.1160 
llfiQ 

.1132 
.1135 
.1137 
.1139 
.1141 
.1143 
.1145 
.1147 
.1149 
.  1152 
.1154 
.1156 
.1158 
.1160 
.1162 
.1165 

.lie; 

.1118 
.1121 
.1123 
.1125 
.1127 
.1129 
.1131 
.1133 
.1^35 
.1138 
.1140 
.  1142 
.1144 
.1146 
.1148 
.1150 
.1153 
.1155 
.11.17 

.45 

.50 

.55 

>  .1181  .1166 
«  .11^3  .1168 
1  .1185  .1170 
I  .1187  .1172 
.  .1190  .1175 
.  ll»«2  .  1171 

.60 

.65 

.70 

.75 

.  1209J  . 1194!  • ii79  .  1164 
.1212  .1196'  -  llflll  -1166 

.80 

.85 

.1214  .119^ 
.1216  .1201 
.1219  .1203 
.1221,  .1205 
.12231  .1207 
.  1226  .  1210 

.  1183  .  1168 
.1186  .1171 
.llt8'  .1173 
.  11901  .  1175 
i  .  1192  .  1177 

.90 

26.95 

27.00 

.05 

.10 

.1195!  .1180 

.15 

.1228  .1212 
.1230!  .1214 
.  12331  .  1216 
.  1235,  .1219 
.  1237!  .  1221 
.  12391  .  122:} 
.  1242  .  1226 

.1197'  .1182 

.20 

.1199  .1184  .1159 
.120li  .1186  .1171 

.25 

.30 

.12041  .1189 
.1206  .1191 

.1174'  .1159 
.1I7G|  .1161 

.35 

.40 

.45 

.12081  .1193 
.1311!  .1196 

.1178  .1104 
.1181'  .1166 

.1070 
.1072 
.1074 
.1076 
.10T8 
.1080 

.1089 

.50 

.55 

.  12441  . 122^1  . 12131  .  li9& 
.1246  .12301  -I'Jl.n'  .1200 

.1183[  .1168 
.11P5  .  I17fi 

.60 

.  1249  .  IST)!) 

.1218  .1202  .1187  .117-.2 
.  1220  .  1205  .  119<M  .  117.^ 

.65..^ 

.1251 
.1254 
.1256 
.1258 
.1261 
.1263 
.1266 
.1268 
.1270 
.  1273 
.1275 
.1277 
.1279 

.1235 
.1237 
.1239 
.  1242 
.1244 
.  1246 
.1249 
.1251 
.1253 
.1256 
.  1258 

.70 

.1222  .1201 
.1224  .1209 
.  1227  .  121 1 

.11921  .1177 
.1194  .1179 

.75 

.1096  .1084 

.60 

.ll»6 

.1181 

.1139  .1125 
.11411  .1127 
.1143}  .1129 
.1145  .1131 

.1099  .10t6 
.  1101  .  10t8 

.85 

.  122f»  -1913'  iioh 

.1183 

.  llfiQ 

.90 

27.95 

.1231 
.1234 
.  1236 

.  1215  . 1201 
.  1218  .  1203 
.  12i>0  .  12n.'j 

.1186  .1171 
.118f  .1173 
.1190  .1175 
.1192  .1177 
.1194  .117P 

.1103  .1090 
.1105  .1092 
.1107  .1094 
.1109  .1096 
.1111  .1098 
.1113  .1100 

2a  00 

.1147 
.1149 
.1151 
.1153 
.1155 
.1157 
.1160 
.  1162 
.1164 
.1166 
.1168 

.1133 
.1135 
.1137 
.1139 
.1141 
.1143 
.1146 
.1148 
.1150 
.1152 
.1154 

.05 

.10 

.1238  .1222 
.1240  .1224 
.  1243'  .  1227 

.1207 
.1209 
.1212 
.  1214 

.15 

.1196 

.1181 

.20 

.1260 

.  124.'il  .  1229 

llflfr 

.  1183 

.1115 

.1102 

.25 

.  1262  .  1947i  .  1231 

.  1215{  .  1200 
.1216!  .1203 

.1185 

.1171 

.1117 
.1119 
.1121 
.1123 
.1125 
.1127 
.1129 
.1131 
.1133 
.1135 
.1137 
.1139 
.1141 
.1143 
.1145 
.1147 
.1149 
.1151 
.1153 
.1155 
.1157 
.1159 

.1104 
.1106 
.1108 
.1110 
.1112 
.1114 
.1116 
.1118 
.1120 
.1122 
.1124 
.1126 
.1128 
.1130 
.1132 
.1134 
.1136 
.1138 
.1140 
.1142 
.1144 
.1146 
.1148 
.1150 
.1152 
.1154 
.1156 

.30 

.1282 

.1265 

.1249 
.1251 
.1254 
.1256 
.1258 

.1233 

.1188 
.1190 
.1192 
.  1194 

.1174 

.1176 

.1178 

IIM) 

.35... 

.40 

.1284 
.1286 
.1289 
.1291 
.1293 
.1296 
.1298 
.1300 
.1302 
.1305 
.1307 
.1309 
.1312 
.1314 
.1316 
.1319 
.1321 
.1323 
.1325 
.1328 
.1330 
.1332 
.13:15 
.1337 
.1339 
.1342 
.1344 
.1346 
.1348 
.1351 

.  1267 
.1269 
.1272 
.1274 
.  1276 
.1279 
.1281 

.1235 
.  1238 

.  12201  .  1205 
.  12231  .  1207 

.45 

.1240 
.  1242 

.1225  .1209 
.1227  . 1211 

.50 

.llftfi  .1182! 

.55 

.1260 

.  1244 

.  12291  . 1213  .  1198  .  1184 
.1231  .  Vii^l  .1200  .  llh<fi 

.  1170  .  1156 

.60 

.1263  .1247 
.12fi5  .1249 

.1172,  .  UM' 

.1144 

.65 

.  12.34 
.123fi 
.1238 
.  1240' 

.1218  .1203  .1188  .1174 
.1220  .1205  .119(1  .1176 
.1222  .1207  .1192  .I17i3 

.1160 
.  1162 
.  1164 
.1167 
.1169 
.1171 
.1173 
.1175 
.1177 
.1179 
.1181 
.1183 
.1185 
.1187 
.1189 
.1191 
.1193 
.1195 
.1197 
.1199 
.1201 
.1203 

.1146 
.1148 
.11.V) 
.1153 
.1155 
.1157 
.1159 
.1161 
.1163 
.1165 
.1167 
.1169 
.1171 
.1173 

.70 

.1283  .1267  .1251 
.  1285  .  1269  - 1253 

.75 

.80 

.1288  .1272 
.1290  .1274 
.1292  .1276 
.1295  .1279 
.1297  -12ftl 

.1256 
.125^ 
.1260 
.1263 
.  12fi5 

.1224   ISOtl   llfl.'i 

.1181 
.1183 
.1185 
.1187 
.1189 
.1191 
.  1193 
.1195 
.1197 
.1199 
.1201 
.1203 
.1205 
.1207 
.1209 
.1211 
.1213 
.1215 
.  1217 

.85 

.1242'  .i'Mfil  .12111  .11971 

.90 

2a  95 

29.00 

.1245 
.1247 
.  1249 

.1229  •*1214  .1199 
.1231  .]il6  .1201 
.1233   121HI  .1203 

.05 

.10 

.15 

.1299 
.1302 
.1304 
.1306 
.1308 
.1311 
.1313 
.1315 
.131? 
.1320 
.  1322 

.1327 
.1329 
.1331 

.1283  .1267 
.1285  .1269 
.12e8  .1272 
.  1290  .  1274 
.1292  .1276 
.1294  .1278 
.12%  -12S0 

.1251 
.1253 
.1256 

.1235 
.1237 
.1240 

.1220 
.  1222 
.1224 

.1205 
.1207 
.1209 

.20 

.125^ 
.1260 
.1262 
.1264 
.1267 

.  1242 
.1244 
.1246 
.  1248 
.  la.'il 

.1226 
.1228 
.1231 
.1233 

.1211 
.  1213 
.1216 
.1218 

.25 

.30 

.35 

.1175 

.  1161 

.40 

.1299 
.1301 
.1303 
.1305 
.1308 
.1310 
.  1312 

.1283 
.1285 
.1287 
.1289 
.1291 
.1294 
.1296 

.1235  .1220 
.1237  .1222 
.1239  .1224 
.1241  .1226 
.1243  .1228 
.1246  .1230 
.12481  .1232 

.1177 
.1179 
.1181 
.1183 
.1185 
.1187 
.1189 
.1191 

.1163 
.1165 
.1167 
.1169 

.45 

.1269  .12531 
.1271  .1255 
.1273  .1257 
.1275  .1259 
.1278  .1262 
.  12iOi  .  1264 

.50 

.55 

.60 

.1171  .1158 
.1173  .1160 
.1175  .1162 

.65 

.70 

.75 

-  13141  .  1298'  .  1282'  .  12661  .  1250  .  1234 1 

.  1219  .  1205 

.1177 

.1164 
.1166 

.80 

.1334  .1317  .1300'  .1284  .1268^  .1252  .1237  .1222'  .1208  .1194'  .11801 
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pressures  and  temperatures^  expressed  in  decimals  of  an  inch,  j-c, — Continaed. 


degrees  Fahrenheit. 


aso 

30© 

350 

40«> 

450 

500 

550 

60« 

65° 

70° 

750 

8O0 

85° 

90O 

950 

100° 

0.1001 

0.0989 

0.0978 

0.0968 

0.095^ 

0.0947 

0.093: 

0.0927 

0.0918 

0.0909 

0.089S 

0.08900.0881 

0.08720.0863 

0.0855 

.1003 

.0991 

.0980 

.0970 

.0956 

.0949 

.0939 

.0929 

.0920 

.0911 

.0901 

.0892 

.0883 

.0874 

.0865 

.0857 

.1005 

.0993 

.0983 

.0972 

.0961 

.0951 

.0941 

.0931 

.092S 

.0913 

.0903 

.0694 

.0885 

.08761  .0867 

.0859 

.1007 

.0095 

•  VfFOl 

.0974 

.0963 

.0953 

.0943 

.0933 

.0924 

.0915 

.0905 

.08961  .0886 

.0877 

.0868 

.0860 

.1009 

.0997 

.0986 

.0976 

.0965 

.0955 

.0945 

.0935 

.0925 

.0916 

.0906 

.0897 

.0688 

.0879 

.0870 

.0862 

.1011 

.0099 

.0088 

.0978 

.0967 

.0957 

.0947 

.0937 

.0927 

.0918 

.0908 

.0899 

.0890 

.0881 

.0873 

.0864 

.1013 

.1001 

.0990 

.0979 

.0968 

.0958 

.0948 

.0938 

.0929 

.0920 

.0910 

.0901 

.0891 

.0889 

.0873 

.0865 

.1015 

.1003 

.0992 

.0981 

.0970 

.0960 

.0950 

.0940 

.0931 

.0922 

.0912 

.0903 

.0893 

.0884 

.0675 

.0867 

.1017 

.1005 

.0994;  .0083 

.0972 

.0962 

.0952 

.0942 

.0933 

.0924 

.0914 

.0905 

.0895 

.0886 

.0877 

.0869 

.1019 

.1007 

.  0996  .  0985 

.0974 

.0964 

.0954 

.0944 

.0934 

.0925 

.0915 

.0906 

.0897 

.08881  .0879 

.0871 

.1021 

.1009 

.0998  .0987 

.0976 

.0966 

.0956 

.0946 

.0936 

.0927 

.0917 

.0968 

.0898 

.  UOqU 

.0880 

.0872 

.1083 

.1011 

.1000  .0989 

.0978 

.0968 

.0958 

.0948 

.0938 

.0929 

.0919 

.0910 

.0900 

.0891 

.0882 

.0874 

.10*25 

.1013 

.1002  .0991 

.0980 

.0970 

.0960 

.0950 

.0940 

.0931 

.0921 

.0912 

.0902 

.0893 

.0884 

.0876 

.10*7 

.1015 

.1004  .0993 

.0982 

.0972 

.0962 

.0952 

.0942 

.0932 

.0923 

.0913 

.0903 

.0894 

.0885 

.0877 

.1029 

.1017 

.1006  .0995 

.0984 

.0974 

.0963 

.0953 

.0943 

.0934 

.0924 

.0915 

.0905 

.0896 

.0887 

.0879 

.1031 

.1019 

.1006 

.0997 

.0986 

.0976 

.0965 

.0955 

.0945 

.0936 

.0926 

.0917 

.0907 

.0898 

.0689 

.0880 

.1039 

.1020 

.1009 

.0998 

.0987 

,0977 

.0967 

.0957 

.0947 

.0937 

.0927 

.0918 

.0908 

.0899 

.0890 

.0882 

.1034 

.1022 

.1011 

.1000 

.0989 

.0979 

.0969 

.0959 

.0949 

.0939 

.0929 

.0920 

.0910 

.0901 

.0892 

.0884 

.1036 

.1024 

.1013  .1002 

.0991 

.0981 

.0971 

.0961 

.0951 

.0941 

.0931 

.0922 

.0912 

.0903 

.0894 

.0885 

.1038 

.1026 

.1015  .1004 

.0993 

.0983 

.0972 

.0962 

.0952 

.0943 

.0933 

.0924 

.0914 

.09(<5 

.0896 

.0887 

.1040 

.1028 

.1017  .1006 

.0995 

.0985 

.0974 

.0964 

.0954 

.0944 

.0934 

.0925 

.0915 

.0906 

.0097 

.0888 

.1042 

.1030 

.1019 

.1008 

.0997 

.0987 

.0976 

.0966 

.0956 

.0946 

.0936 

.0927 

.0917 

.0908 

.0899 

.0890 

.1044 

.1032 

.1021 

.1010 

.0999 

.0989 

.0978 

.0968 

.0958 

.0948 

.0938 

.0929 

.0919 

.0910 

.0901 

.0892 

.1046 

.1034 

.1023 

.1012 

.1001 

.0991 

.0980 

.0970 

.0960 

.09.50 

.0940 

.0930 

.0920 

.0911 

.0902 

.0893 

.1048 

.1036 

.1025 

.1014 

.1003 

.0992 

.0981 

.0971 

.0961 

.0951 

.0941 

.0932 

.0922 

.0913 

.0904 

.0895 

.1050 

.1038 

.1027 

.1016 

.1005 

.0994 

.0983 

.0973 

.0963 

.0953 

.0943 

.0934 

.0924 

.0915 

.0906 

.0897 

.1052 

.1040 

.1028 

.1017 

.1006 

.0996 

.0985 

.0975 

.0965 

.0955 

.0945 

.0935 

.0925 

.0916 

.0907 

.0898 

.1054 

.1042 

.1030 

.1019 

.1008 

•  0998 

.0987 

.0977 

.0967 

.0957 

.0947 

.0937 

.0927 

.0918 

.0909 

.0900 

.1056 

.1044 

.1032 

.1021 

.1010 

.1000 

.0989 

.0979 

.0969 

.0959 

.0949 

.0939 

.0929 

.0920 

.0911 

.0902 

1058 

.1046 

.1034 

.1023 

.1012 

.1001 

.0990 

.0980 

.0970 

.0960 

.0950 

.0941 

.0931 

.0922 

.0913 

.0904 

.1060 

.1048 

.1036  .1025 

.1014 

.1003 

.0992 

.0982 

.0972 

.0962 

.0952 

.0942 

.0932 

.0923 

.0914 

.0905 

.1062 

.lOSO 

.1038 

.1027 

.1016 

.1005 

.0994 

.0984 

.0974 

.0964 

.0954 

.0944 

.0934 

.0925 

.0916 

.0907 

.1064 

.1052 

.1040 

.1029 

.1018 

.1007 

.0996 

.0986 

.0967 

.0966 

.0956 

.0946 

.0936 

.0927 

.0918 

.0909 

.1066 

.1054 

.1042 

.1031 

.1020 

.1009 

.0998 

.0986 

.0978 

.0968 

.0958 

.0946  .0938 

.0929 

.0919 

.0910 

.1068 

.1036 

.1044 

.1033 

.1022 

.1011 

.1000 

.0990 

.0979 

.0969 

.0959 

.0949 

.0939 

.0930 

.0921 

.0913 

.1070 

.1058 

.1046 

.1035 

.1024 

.1013 

.1002 

.0992 

.0981 

.0971 

.0961 

.0951 

.0941 

.0932 

.0923 

.0914 

.1072 

.1060 

.1048 

.1037 

.1025 

.1014 

.1003 

.0993 

.0983 

.0973 

.0963 

.0953 

.0943 

.0934 

.0924 

.0915 

.1074 

.1062 

.1050 

.1039 

.1027 

.1016 

.1005 

.0995 

.0985 

.0975 

.0965 

.0955 

.0945 

.0936 

.0926 

.0917 

.1076 

.1064 

.1052 

.1041 

.1029 

.1018 

.1007 

.0997 

.0987 

.0977 

.0967 

.0957 

.0947 

.0938 

.0926 

.0919 

.1078 

.1066 

.1054  .1043 

.1031 

.1020 

.1009 

.0999 

.0988 

.0978 

.0968 

.0958 

.0948 

.0939 

.0930 

.0921 

.1080 

.1068 

.1056 

.1045 

.1033 

.1022 

.1011 

.1001 

.0990 

.0980 

.0970 

.0960 

.0950 

.0941 

.0931 

.0932 

.1082 

.1070 

.1058 

.1047 

.1035 

.1024 

.1013 

.1003 

.0992 

.0982 

.0972 

.0962 

.0952 

.0943 

.0933 

.0924 

.1034 

.1072 

.1060 

.1049 

.1037 

.1026 

.1015 

.1005 

.0994 

.0984 

.0974 

.0964  .0954 

.0945 

.0935 

.0926 

.1086 

.1074 

.1062 

.1051 

.1039 

.1028 

.1017 

.1007 

.0996 

.0986 

.0975 

.0965  .0955 

.0946 

.0936 

.0927 

.1088 

.1076 

.1064 

.1053 

.1041 

.1030 

.1018 

.1008 

.0997 

.0987 

.0977 

.0967 

.0957 

.0948 

.0938 

.0929 

«1090 

.1078 

.1066 

.1055 

.1043 

.1032 

.1020 

.1010 

.0999 

.6989 

.0979 

.0969 

.0959 

.0950 

.0940 

.0931 

.1091 

.1079 

.1067 

.1056 

.1044 

.1033 

.1023 

.  10121  .  1001 

.0991 

.0980 

.0970 

.0960 

.0951 

.0941 

.0938 

.1093 

.1081 

.1069 

.1058 

.1046 

.1035 

.1024 

.1014 

.1003 

.0993 

.0982 

.0972  .0962 

.0953 

.0943 

.0934 

.1095 

.1083 

.1071 

.1060 

.1048 

.1037 

.1026 

.1016 

.1005 

.0995 

.0984 

.0974^  .0964 

.0955 

.0945 

.0936 

.1097 

.1065 

.1073 

.1062 

.1050 

.1039 

.1027 

.1017 

.1006 

.0996 

.0985 

.0976 

.0966 

.0957 

.0947 

.0938 

.1099 

.1087 

.1075  .1064 

.1052 

.1041 

.1029 

.1019 

.1008 

.0998 

.0987 

.0977 

.0967 

.0958 

.0948 

.0939 

.1101 

.1089 

.1077 

.1066 

.1054 

.1043 

.1031 

.1021 

.1010 

.1000 

.0989 

.0979 

.0969 

.0960 

.0950 

.0941 

.1103 

.1091 

.1079 

.1068 

.1056 

.1045 

.1033 

.1023 

.1012 

.1002 

.0991 

.0981 

.0971 

.0962 

.0952 

.0943 

.1105 

.1093 

.1081 

.1070 

.1058 

.1047 

.1035 

.1025 

.1014 

.1004 

.0993 

.0983  .0973 

.0963 

.0953 

.0944 

.1107 

.1095 

.1083 

.1072 

.1060 

.1049 

.1037 

.1026 

.1015 

.ioa% 

.0994 

.0984  .0974 

.0065 

.0955 

.0946 

.1109 

.1097 

.1085 

.1074 

.1062 

.1051 

.1039 

.1028  .1017 

.1007 

.0996 

.0966  .0976 

.0967 

.0957 

.0948 

.1111 

.1099 

.1087 

.1075 

.1063 

.1052 

.1040 

.1030  .1019 

.1009 

.0998 

.0986  .0978 

.0968 

.0958 

.0949 

.1113 

.1101 

.1089 

.1077 

.1065 

.1054 

.1042 

.1032  .1021 

.1011 

.1000 

.  0990 

.0960 

.0970 

.0960 

.0951 

.1115 

.1103 

.1091 

.1079 

.1067 

.1056 

.1044 

.1034  .10231 

.1013 

.1002 

.0992 

.0982 

.0972 

.0962 

.0953 

.1117 

.1105 

.1093 

.1081 

.1069 

.1058 

.1046 

.1035 

.1024  .1014 

.1003 

.0993 

.0983 

.0975 

.0964 

.0955  • 

.1119 

.1107 

.109.% 

.1083 

.1071 

.1060 

,1048 

.1037 

.1026 

.1016 

.1005 

.0995 

.0985 

.0977 

.0965 

.0956 

.1121 

.1109 

.1097 

.1085 

.1073 

.1062 

.1050 

.1039 

.1028 

.1018 

.1007 

.0997 

.0987 

.0977 

.0967 

.0958 

.1133 

.1111 

.1099  .1087 

.1075 

.1064 

.  1052 

.1041 

.1030 

.1020 

.1009 

.0999 

.0989 

.0979 

.0969 

.0960 

.1125 

.1113 

.1101 

.1089 

.1077 

.1066 

.1054 

.1043 

.1032 

.1021 

.1010 

.1000 

.0990 

.0980 

.0970 

.0961 

.1127 

.1115 

.1103 

.1091 

.1079 

.1067 

.1055 

.1044  .1033 

.1023 

.1012 

.1002 

.0992 

.0982 

.0972 

.0963 

.1129 

.1117 

.1105 

.1093 

.1081 

.1069 

.1057 

.1046,  .1035 

.1025 

.1014 

.1004  .0994 

.0984 

.0974 

.0965 

.1131 

.1118 

.1106'  .1094 

.1082 

.1071 

.  10.59 

.1048  .1037 

.1026 

.1015 

.1005!  .0995 

.0985 

.0975 

.0966 

.1133 

.1120 

.1108  .i(m 

.1084 

.1073 

.1061 

.1050 

.1039 

.  iras 

.1017 

.1007 

.0997 

.0987 

.0977 

.0968 

.1135 

.1122 

.1110  .1098 

.1086 

.1075 

.1063 

.1052 

.1041 

.1030 

.1019 

.1009 

.0999 

.0989 

.0979 

.0970 

.1137 

.1194 

.1112  .1100 

.1088 

.1076 

.1064 

.1053 

.1042 

.1032 

.1021 

.1011 

.1001 

.0991 

.0981 

.0972 

.1139 

.1126 

.1114  .1102 

.1090 

.1078 

.1066 

.1055 

.1044 

.1033 

.1022 

.  1012 

.1002 

.0992 

.0982 

.0973 

.1141 

.1128 

.1116  .1104 

.1092 

.1080 

.1068 

.1057 

.1046 

.1035 

.1024 

.1014 

.1004 

.0994 

.0984 

.0975 

.1143 

.1130 

.1118  .1106 

.1094 

.1082 

.1070 

.1059 

.1048 

.1037 

.1026 

.1016 

.1006 

.0996 

.0986 

.0977 

.1145 

.1132 

.1120  .1108 

.1096 

.1084 

.  1072 

.1061 

.1050 

.1039 

.1028 

.1017 

.1007 

.0997 

.0987 

.0978 

.1147 

.1134 

.1122,  .1110 

.1098 

.1085 

.1073 

.1062 

.1051 

.1040 

.1029 

.1019 

.1009 

.0999 

.0989 

.0980 

.1149 

.1136 

.1124  .1112 

.1100 

.1087 

.1075 

.1064 

.1053 

.  1042 

.1031 

.1021 

.1011 

.1001 

.0991 

.0981 

1151 

.1138 

.1125;  .1113 

.1101 

.1089 

.1077 

.1066 

.1055 

.1044 

.1033 

.1022 

.1012 

.1002 

.0992 

.0983 

1153 

.1140 

.1127 

.  Ills' 

.1103 

.1091 

.1079 

.1068 

.1057 

.1046 

.1035 

.1024 

.1014 

.1004 

.0994 

.0985 
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Table  II. —  Weight  of  a  column  of  air  100  feet  highf  at  different  barameti 


Argnment  - 


Barometer. 


IneKei, 
S9.65 

.  <fv.  •  «  «  « 

99.  96 .  •  •  ■  • 
30.00 

•  #v« • • «  • 

•  J<*«  •  •  •  • 

.90 

•  mM*  *•  •  « 

•  ilHI*  «  •  «  • 

•  w «  •  •  •  • 

•  v%9«  •  «  «  • 
• vV* • • ■ • 

•  9v* • • • • 

•  Ov*  « • • • 

■  \Hf  «  •  «  •  • 

.70 

•  iUm •• • • 

•  Ov«  « • • • 

•  Ov* •  •  •  « 

•  cAI*  «  •  •  • 

30*  yd  • « « •  • 

vX*  Uv*  •  •  •  • 


-40O 


0. 


0. 


1353 
1355 
1358 
1360 
1302 
1365 
1367 
1370 
1372 
1374 
1377 
1379 
1382 
1384 
1386 
1389 
1391 
1393 
1395 
1398 
1400 
1402 
1405 
1407 


-350 


-30O 


0. 1336  0. 

.1338 

.1341 

.1343 

.1345 

.1348 

.1350 

.1352 

.1354 

.1357 

.1359 

.1361 

.1364 

.1366 

.1368 

.1371 

.1373 

.1375 

.1377 

.1380 

.1382 

.1384 

.1387 
0. 138910. 


1319 
1321 
1324 
1326 
1328 
1331 
1333 
1335 
1337 
1340 
1342 
1344 
1347 
1349 
1351 
1354 
1356 
1358 
1360 
1363 
1365 
1367 
1370 
1372 


-250 


a 


0. 


1302 
1305 
13J)7 
1309 
1311 
1314 
1316 
1318 
1320 
1323 
1.325 
1327 
1330 
1332 
1334 
1336 
1339 
1341 
1343 
1345 
1347 
1350 
1352 
1354 


-200 


a 


0. 


1286  a 

1289 

1291 

1293 

1295 

1297 

1300 

1302 

1304 

1306 

1308 

1311 

1.313 

1315 

1317 

1319 

1322 

1324 

1326 

1328 

1330 

1333 

1335 

1337  0. 


-150 


-100 


1270 
1273 
1275 
1277 
1279 
1281 
1283 
1285 
1287 
1290 
1292 
1294 
1296 
1298 
1300 
1302 
1305 
1307 
1309 
1311 
1313 
1316 
1318 
1320 


0. 


0. 


1254 
1257 
1259 
1261 
1263 
1265 
1267 
1269 
1271 
1274 
1276 
1278 
1280 
1282 
1284 
1286 
1288 
1290 
1292 
1295 
1297 
1299 
1301 
1303 


-50 


00 


0. 


12390. 

1241 

1243 

1245 

1247 

1249 

1251 

1253 

1255 

1258 

1260 

1202 

1264 

1266 

1268 

1270 

1272 

1274 

1276 

1279 

1281 

1283 

1285 

1287  a 


50 


1224  a 

1226 

1228 

1230 

1232 

1234 

1236 

1238 

1240 

1243 

1245 

1247 

1249 

1251 

1253 

12551 

1257 

1259 

1261 

1264 

1266 

1268 

1270 

1272 


1210 
1212 
1214 
1216 
1218 
1220 
1222 
1224 
1226 
1228 
1230 
1232 
1234 
1236 
1238 
1240 
1242 
1244 
1246 
1249 
1251 
1253 
1255 
1257 


l(P 


0. 


1196 
1196 
1200 
1202 
1204 
1206 
1208 
1210 


a  11891).  11 


1214 
1216 
,1218 
1290 
1298 
1294 
1220 
1298 
1930 
1239 
1234 
1236 
1238 
1240 


150 


90° 


.1184 
.1186 
.1188 
.1190 


.1199  .11 
.1194  .11 
.1196  .11 


1219  .1198  .11 


.11 
.11 
.11 
.11 


.1900 
.1908 
.1904 
.1906 
.1906 
.1910 
.1919 
.1914 
.1916 
.1918 
.1990 
.1299 
.1994 
.1296 


.11 
.11 

.a 

.111 
.11! 
.11 
.11 
.Ui 
.IS 
.18 
.13 
.13 
.13 
.19 


a  1242  a  1998  a  19 
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pressures  and  temperatures,  expressed  in  decimals  of  an  inch,  fc. — Continued, 
degrees  Fahrenheit. 


9SP 

30° 

35° 

4fP 

45° 

50° 

55° 

60° 

65° 

70° 

75° 

80O 

85° 

90O 

95° 

lOOo 

0.1155 

0.1143 

0.1189 

0. 1117 

0. 1105 

0.1093 

0. 1081 

0. 1070 

0. 1059 

0.1048 

0.1037 

0.1086 

0.101610.1006 

0.0996 

0.0966 

.1157 

.1144 

.1131 

.1119 

.1107 

.1094 

.1083 

.  1071 

.1060 

.1049 

.1038 

.1038 

.1018 

.1008 

.0998 

.0968 

.1159 

.1146 

.1133 

.1131 

.1109 

.1096 

.1084 

.1073 

.1063 

.1051 

.1040 

.1039 

.1019 

.1009 

.0999 

.0989 

.1161 

.1148 

.1135 

.1133 

.1111 

.1098 

.1086 

.1075 

.1064 

.1053 

.1048 

.1031 

.1091 

.1011 

.1001 

.0991 

.1163 

.1150 

.1137 

.1135 

.1113 

.1100 

.1088 

.1077 

.1066 

.1055 

.1044 

.1033 

.1093 

.1013 

.1003 

.0993 

.1165 

.1159 

.1130 

.1137 

.1115 

.1103 

.1090 

.1078 

.1067 

.1056 

.1045 

.1035 

.1094 

.1014 

.1004 

.0994 

.1167 

.1154 

.1141 

.1138 

.1116 

.1103 

.1091 

.1080 

.1069 

.1058 

.1047 

.1036 

.1096 

.1016 

.1006 

.0996 

.U69 

.1156 

.1143 

.1130 

.1118 

.1105 

.1093 

.1089 

.1071 

.1060 

.1049 

.1039 

.1098 

.1018 

.1006 

.0998 

.UTO 

.1157 

.1144 

.1138 

.1120 

.1107 

.1095 

.1083 

.1073 

.1061 

.1050 

.1040 

.1008 

.1019 

.1009 

•  0909 

.1172 
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Table  III. 


Elevation. 

-40 

3 

6 

10 

13 

16 

19 

83 

85 

88 

31 

46 

61 

75 

89 

103 

116 

139 

143 

154 

166 

177 

187 

-30 

3 

6 

9 

13 

15 

18 

81 

34 

87 

89 

44 

57 

71 

83 

97 

110 

132 

134 

146 

157 

168 

179 

-80 

3 

6 

8 

11 

14 

17 

80 

83 

85 

88 

41 

54 

67 

79 

93 

104 

116 

137 

138 

149 

140 

170 

-10 

3 

5 

8 

10 

13 

16 

18 

81 

83 

86 

39 

51 

64 

76 

88 

99 

110 

131 

131 

141 

151 

161 

0 

3 

5 

7 

10 

13 

15 

17 

SO 

S3 

35 

37 

49 

61 

73 

83 

94 

105 

115 

135 

134 

144 

153 

10 

3 

5 

7 

10 

13 

15 

17 

19 

83 

84 

36 

47 

58 

69 

80 

90 

100 

110 

119 

138 

137 

145 

80 

8 

5 

7 

9 

18 

14 

16 

18 

81 

83 

34 

45 

56 

66 

76 

86 

96 

105 

114 

133 

130 

138 

30 

8 
4 

7 

9 

11 

13 

15 

18 

80 

33 

33 

43 

53 

63 

73 

83 

91 

100 

108 

116 

134 

133 

40 

8 

4 

6 

8 

11 

13 

15 

17 

19 

81 

31 

41 

51 

60 

69 

78 

87 

95 

103 

111 

119 

136 

50 

8 

4 

6 

8 

10 

18 

14 

16 

18 

80 

30 

39 

48 

57 

66 

74 

83 

90 

96 

106 

114 

131 

60 

8 
4 

6 

8 

10 

13 

14 

16 

18 

19 

88 

37 

46 

54 

63 

71 

79 

87 

95 

108 

109 

116 

70 

80 

8 

4 

5 

7 

9 

11 

13 

14 

16 

18 

87 

35 

43 

51 

58 

66 

74 

81 

88 

95 

101 

107 

90 

8 
3 
5 
7 
9 
10 
12 
14 
15 
17 
36 
34 
42 
49 
57 
64 
71 
78 
85 
91 
97 

103  1 
1 

100 

100 

8 

4 

6 

8 

10 

11 

13 

15 

17 

18 

87 

36 

45 

S3 

61 

J68 

76 

84 

91 

98 

105 

118 

6 

e 

10 

ii 

200 

300 

400 

500 

600 

700 , ,.... 

800 

900 ,.... 

13 
15 

1,000 ,.... 

17 

1,500 ^ 

SS 

2,000 

33 

8.500 

41 

3,000 

46 

3,500 

55 

4,000 

69 

4,500 

69 

5,000 

5,500 

75 
81 

6,000 

87 

6,500 

03 

7,000 

98 

To  be  used  with  Table  (3)  II.    The  nambers  are  given  in  nnita  ef  the  fonrth  deoimaL 
The  formula  for  finding  the  correction  to  sealevel  is,  C  =  (N* 4-  N')  X E,  where  C  is  the  oorrectioD 
required ;  E,  the  elevation ;  N,  the  number  from  Table  II  (3)  (,)  and  N',  the  number  from  Table  (3  )IXL 


Paper  22. 
Beoapiiulation  of  disasters  on  the  lakes  from  July  1, 1875|  to  June  30, 1876. 
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July,  1375. 

1. — Schooner  Joarneyman  arrived  at  Bnffalo  leaking. 
Tag  Brace  knocked  off  her  shoe  at  Baffalo. 
Tag  Victoria  struck  a  rock  and  sunk  at  Montreal. 
2. — Schooner  Montpelier  had  her  bowsprit  and  jib-boom  carried  away  by  a  collisioa 
with  the  schooner  Davidson  at  Chicago. 
Schooner  H.  Fitzhngh  had  her  bobstays  broken  by  being  towed  against  the  dock 

at  Milwankee. 
Scow  Painter  lost  her  jib-boom,  and  the  schooner  Flora  her  mizzen  rigging, l)y  col- 
lision at  Chicago. 
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2.— Schooners  Montcalm  and  Reindeer  arrived  at  Chicago  leaking. 

Peter  Hilts,  sailor,  fell  from  pier  at  Carlton,  Wis.,  and  was  drowned. 
Propeller  Prossia  near  Kingston  in  a  helpless  condition,  the  stem  of  her  main 
valve  being  broken. 
3. — The  canal-boat  Prairie  Queen  collided  with  a  schooner  at  Cleveland,  and  sostalned 
damages,  from  which  she  sank ;  loss :  boat  and  75  tons  coal. 
Propellor  Atlantic  aground  in  Sault  River ;  released. 
4, — Micnael    McGarran,  a  sailor,  fell  from  schooner  Lear  at  Sandusky,  and  was 
drowned. 
Propeller  B.  W.  Blanchard  ran  ashore  at  Waugoshance  light,  but  was  released 

without  much  damage. 
Schooner  Oneonta  grounded  at  Port  Huron. 

A  propeller  of  the  Union  Line  aground  in  the  straits  near  Waugoshance  light. 
>. — Michael  Rome,  sailor  on  schooner  Perry  Hannah,  drowned  on  Lake  Michigan. 
). — Schooner  Senator  damaged  by  collision  with  steam  barge  Annie  Laura  at  Chi- 
cago. 
Tug  William  Livingstone  lost  her  raft  of  logs  in  Saint  Clair  River. 
George  Kastner,  deck-hand  on  propeller  Badger  State,  drowned  in  Lake  Erie. 
r. — Propellor  China  ashore  near  Kingston. 
). — Tug  Daisy  Lee  sank  at  Benton  Harbor. 

Schooner  Harvest  Home  aground  in  the  Xeebish. 
Proi>eller  R.  C.  Stanley  damaged  by  collision  with  bridge  at  Toledo. 
). — Steamship  Ballentine  damaged  by  collision  with  bridge  at  Chicago. 
Steamer  Eighth  Ohio  damaged  her  machinery  on  Lake  Michigan. 
The  propeller  Winslow  damaged  her  machinery  in  the  straits. 
Schooner  I.  F.  King  aground  in  Saint  Clair  Flats. 
^ — Steam-barges  V.  H.  Ketchum  and  H.  H.  Brown  aground  at  Lime-Kilns  Crossing. 

Tug  Maytham  ran  ashore  on  Isle  Royale,  Lake  Superior. 
• — Steamship  L  S.  Fay  returned  to  Port  Huron  witn  her  machinery  slightly  dam- 
aged. 
Propeller  Seymour  ashore  on  the  rocks  at  French  River,  Saginaw  Bay. 
>• — ^W.  F.  Ring,  with  cargo  of  salt  and  shingles,  struck  a  pier  in  Saginaw  River,  and 

sank ;  vessel  and  cargo  total  loss. 
-  — Propeller  Caldwell  and  schooner  B.  F.  Wade  damaged  by  collision  at  Chicago. 
• — Propeller  Pacific  ashore  at  Point  Iroquois,  Lake  Superior. 

Kund  Oleson,  seaman  on  schooner  Oneonta,  drowned  in  Lake  Erie. 
Steamer  Dove  broke  her  shaft  en  route  from  Maiden  to  Detroit. 
When  steamer  Northwest  was  45  miles  out  from  Cleveland  her  cylinder  exploded, 
blowing  off  her  piston-head ;  damage,  $3,000. 

Unknown  fisherman  drowned  at  Petowsky,  Mich. 

Schooners  Frank  Perew  and  C.  J.  Magill  damaged  by  a  collision  in  Waisha  Bay, 

Lake  Michigan. 
Schooner  William  Jones  considerably  damaged  in  her  rigging  by  a  gale  on  Lake 
Michigan. 
->^ — Schooner  McDonald  lost  her  jib-boom  on  Lake  Michigan. 
Schooner  Myrtle  lost  her  foresail  on  Lake  Michigan. 

Scow  Morning  Lark,  laden  with  stone,  struck  a  rock,  and  sank  near  Maiden. 
Tow-barge  Eureka,  lumber-laden,  water-logged  on  Lake  Erie, 
• — Schooner  Conquest  damaged  by  a  collision  with  Walters  Point  Bridge,  Milwaukee. 
Schooner  J.  E.  Gilmore  lost  her  maintop-mast  head  on  Lake  Michigan. 
Scow  Juno  sank  on  Lake  Erie. 
A  lumber-scow  sank  at  Two  Rivers,  Wis. 
5« — Propeller  Winslow  returned  to  Port  Huron  with  crank-pin  loose. 

Tug  Kate  Williams,  while  on  Lake  Huron,  broke  her  cylinder  and  piston-rod. 
St^m-baige  Henry  Howard  returned  to  Port  Huron,  her  heater  having  given  out. 
Schooner  Breeden  lost  her  maintop-mast  on  Lake  Michigan. 
The  schooner  Skylark  lost  her  jib-boom  by  collision  with  a  bridge  at  Chicago. 
Schooner  Elva,  bark  laden,  filled  with  water  and  capsized  on  Lake  Michigan,  near 

Milwaukee. 
Scow-schooner  J.  B.  Prime  lost  her  jib  and  main  gaff-topsail  in  a  squall  on  Lake 
Erie. 
9. — Steamer  Peerless  lost  her  cylinder-head  at  Marquette. 

Scow  Sea-Bird  damaged  by  a  collision  with  scow  Skinner  at  Michigan  City. 
Patrick  Kearnes,  fireman,  drowned  off  the  tug  Pierce  at  Port  Colborne,  Lake  Erie. 
0. — Scow  Dixie  burnt  below  Saint  Clair. 

Steam-barge  Saint  Clair  broke  her  machinery  on  Lake  Erie. 
I. — Schooner  Inez  slightly  damaged  by  a  collision  with  a  ferry-boat  at  Detroit. 
Schooner  Dan  Marble  sprang  a  leak  and  sank  near  Long  Point,  Lake  Erie. 
Schooner  J.  B.  Weber  sprang  a  leak  on  Lake  Erie  and  was  run  ashore. 
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23. — James  Conners,  fireman,  fell  overboard  from  tug  Kate  Moffat  at  Port  Horon,  and 

was  drowned. 
Propeller  Russia  exploded  her  upper  port  cylinder  sixty  miles  off  Milwaokee. 
Schooners  Sasoo  and  Hutchinson  collided  at  Buffalo.    The  Sasco  was  damaged  to 

the  amount  of  $500. 
24. — Bark  Woodruff  broke  from  her  mooring  in  the  river  at  Chicago  and  drifted  against 

the  schooners  Emma  A.  Mayes  and  Little  Belle,  damaging  their  rigging  consid- 
erably.   The  Woodruff  escaped  without  injury. 
Emile  Gohms,  sailor,  fell  from  schooner  L.  C.  Woodruff  at  Chicago,  and  was 

drowned. 
Schooners  Groton  and  Siberia  damaged  by  a  collision  near  Niagara^  Lake  Ontario. 
Hugh  McDonidd,  sailor,  drowned  at  Chicago. 
25. — Schooner  H.  C.  Heg  lost  her  jib  in  a  squall  on  Lake  Michigan. 

Capt.  James  Crowley,  of  tug  Brothers,  fell  overboard  and  was  drowned  off  Chicago. 

UxMoiown  sailor  lost  overboard  from  barge  in  Mills  on  Lake  Huron. 

Tug  Cygnet  exploded  her  boiler  near  Bad  River,  severely  injuring  the  captain  and 

oompfetely  wrecking  the  boat.    Damage  $2,500. 
Tng  Waters  burnt  at  Manistee.    Loss  $1,000. 
Schooners  Berriman,  China,  and  Senator  collided  on  Saint  Clair  River,  and  each 

sustained  serious  injuries.    Total  damage  $2,000. 
26. — Bark  Masten  badly  damaged  by  collision  with  a  bridge  at  Chicago. 

Schooner  C.  P.  Williams  and  tng  Mary  McLane  collided  in  river  at  Chicago ;  both 

received  slight  injuries. 
Schooner  D.  P.  Dobbins  lost  her  yawl-boat  in  a  collision  at  Chicago. 
Tug  Zouave  broke  her  shaft  and  lost  her  wheel  in  Saginaw  Bay. 
Schooner  Lena  Johnson  collided  with  a  bridge  in  the  river  at  Chicago. 
Charles  Barnes,  deck-hand,  on  the  steam-barge  W.  S.  Irelan,  fell  overboard  and 

was  drowned  near  Kincardin,  Lake  Ontario. 
27. — Schooner  Danford  lost  her  fore-sail  on  Lake  Huron. 
Ftopeller  Bradbury  damaged  by  fire  at  Alabaster. 
Tug  James  Sheriff  broke  her  piston  and  cylinder-head  at  Michigan  City. 
Schooner  Ida  Keith  lost  her  main-sail  on  Lake  Huron. 
Sloop  Donelly  and  barge  Clark  collided  at  Toledo.    The  Clark  received  serions 

injuries. 
Paul  Carmichael,  sailor  on  barge  William  Treat,  drowned  in  Saginaw  Bay. 
28. — Steamer  Gen.  Dix  ran  against  a  pier  at  Whitehall,  Mich.    Damage  $2,500. 
Propeller  Japan  slightly  damaged  by  colliding  with  a  bridge  at  Chioa^go. 
Tng  Moore  broke  her  machinery  on  Lake  Huron. 
Hanry  Mason,  sailor  on  schooner  Nellie  Wilder,  fell  overboard  and  was  drowned  off 

Chicago. 
29. — Schooner  Tremble  ashore  at  Peche  Island. 

Steam-baige  Abercom  ashore  near  Port  Colbome. 
Schooner  Hubbard  sprang  a  leak  on  Lake  Michigan. 
30.— Canal-steamer  Advance  ran  into  the  schooner  Melvin  S.  Bacon  at  Chicago,  and 

damaged  the  latter  slightly. 
Schooner  Elvina  and  barge  City  of  Grand  Haven  damaged  by  collision  at  Chicago. 
Schooner  W.  S.  Bacon  lost  her  mizzen  rigging  by  a  colluion  with  the  schooner  Sea 

Bird  at  Chicago. 
Barge  Prairie  State  grounded  on  Fighting  Island,  near  Detroit. 
Schooner  Montioello  ashore  near  Harbor  Fiers,  Cnicago. 

Charles  Lennan,  sailor  on  schooner  Victor,  had  his  leg  cut  off  by  a  line  fouling. 
Schooner  Reuben  Dowd  struck  the  pier  at  Racine  Harbor,  and  damaged  her  head- 
gear. 
31.— Propeller  Scotia  aground  at  Saint  Clair. 

Steamer  Dominion  burned  near  Chatham.    Loss,  $14,000. 

Schooner  Ishpenning  ashore  on  Stony  Island,  Detroit  River. 

Tug  Joe  Mack  sunk  oy  a  collision  with  the  propeller  East,  near  Brock ville. 

Steamer  Magnet  damaged  by  striking  a  pier  at  Oswego. 

Barge  Eliza  arrived  at  Buffalo  leaking. 

August,  1875. 

1. — Schooner  Lawrence  arrived  at  Milwaukee  with  a  broken  mainmast. 
Barge  Dreadnought  lost  a  portion  of  her  cargo  in  a  gale  on  Lake  Erie. 
Barge  Brayley  ashore  at  Point  an  Pellee,  Lake  Erie. 
Steam-barge  Alleghany  lost  her  smoke-stack  in  a  gale  on  Lake  Erie. 
Tug  Owen  lost  her  raft  on  Lake  Erie. 
Barge  Trader  lost  tow  of  barges  on  Lake  Erie. 
Tug  Ontario  sunk  at  WaterviUe,  Canada. 
Several  vessels  lost  their  anchors  in  a  gale  on  Lake  Erie. 
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1. — Tng  Joe  Mack  mn  into  and  snnk  \)j  propeller  East  in  the  Saint  Lawrence  River 

at  Brockviile. 
2. — Schooner  Robert  B.  Campbell  broke  her  main  boom  off  Chicago. 

Schooner  Margaret  Dall  and  tag  Van  Shaick  damaged  by  coluBion  at  Chicago. 
Schooner  Jennibell  arriyed  at  Milwaukee  minus  her  main  topmast. 
Schooner  Levi  Grant  lost  her  jib-boom  by  collision  at  Chicago. 
Tug  James  Amadeus  lost  her  pilot-house  in  a  heavy  sea  off  Cleveland. 
Schooner  Elm  damaged  by  a  gale  on  Lake  Michigan. 
John  Hill,  drowned  off  propeuer  America,  at  Niagara. 

W.  H.  Carey,  sailor  on  schooner  Willie  Keller,  drowned  in  the  Welland  Canal. 
William  Walsh,  sailor  on  schooner  Evaline,  suffocated  by  smoke  at  Toronto. 
3. — ^Henry  Martin,  porter  on  steamer  Saginaw,  drowned  in  Lake  Michigan. 

Tng  Moeher  carried  away  the  rudder  of  the  barge  City  of  Grand  Haven,  at  Chicago. 

Schooner  Pride  of  America  dismasted  and  water-logged  on  Lake  Erie. 

The  Ladv  Franklin  had  her  wheels  broken  on  Lake  Huron. 

Scow  Nellie  Church  arrived  in  Milwaukee  with  her  topmast  gone. 

Schooner  P.  Hayden  lost  her  jib-boom  and  bowsprit  by  collision  with  the  Lew 

Elsworth,  at  Chicago. 
4. — Scow  C.  G.  Weisel  water-logged  on  Lake  Huron. 
Steam-barge  Cowie  grounded  at  Oswego. 

Schooner  Driver  damaged  by  collision  with  schooner  D.  K.  Cliret,  at  Port  Huron. 
5.^— Green  Bay  dredge  sunk  at  Green  Bay,  Wisconsin. 

Schooner  Penoka  broke  her  center-board  at  Twin  River  Point. 

Feny-boats  Fortune  and  Hope  damaged  by  collision  in  Detroit  River. 

Loyd  Miller  drowned  by  the  sinking  of  the  yacht  Lulu,  off  Chicago. 

Schooner  C.  Harrison  water-logged  and  damaged  by  a  gale  on  Lake  Michigan. 

Scow  Banner  driven  ashore  near  Holland,  Midi.,  by  a  gale. 

Sailor  on  schooner  Bessie  Boalt  fell  from  aloft  during  a  gale  on  Lake  Michigan, 

and  was  severely  injured. 
Schooners  Toledo,  Buena  Vista,  and  Conquest  badly  damaged  by  a  gale  at  Perry's 

pier,  east  shore  Lake  Michigan.    The  Toledo  was  completely  wrecked. 
Augustus  Politte,  seaman  on  barge  Montreal,  fell  into  the  hold  and  was  killed,  at 

Kingston. 
Yacht  Dolly  Yarden  was  capsized  and  wrecked  in  Sturgeon  Bay. 
6. — Scow  Nellie  Church  lost  a  jib  in  a  gale  on  Lake  Michigan. 

Scow  Banner  beached  near  Holland,  Mich.,  in  a  badly  damaged  condition. 

Schooner  Blake  water-logged  and  sunk  in  a  gale  on  Lake  AOchigan. 

Schooner  Bessie  Boalt  water-logged  and  capsized  near  little  Point  Sable. 

Tug  Parker  and  schooner  Herald  damaged  by  collision  with  a  bridge,  at  Chicago. 

Schooner  Rosa  Belle  ashore  at  Grand  Haven— total  wreck — loss,  |6,500.     John 

Holmes^er  steward,  drowned,  and  Captain  Peterson  severely  injured. 
Schooner  JBero  driven  on  the  beach  at  Holland,  Mich.,  and  became  a  total  wreck. 
Propeller  Newburg  ashore  at  Middle  Island  Reef,  Lake  Huron. 
Scow  Eagle  beached  at  Holland,  Mich.,  while  trying  to  enter  the  harbor. 
Schooner  Joe  Silas  lost  her  mainmast  at  Manitowoc. 
Steam-barge  New  Era  lost  a  raft  of  720,000  feet  of  logs,  at  Whitehall,  Mich. 
Schooner  Woodruff  arrived  at  BufifiEdo  leaking  badly. 
Unknown  vessel  foundered  with  all  hands,  off  Muskegon. 
Scow  Mona  lost  her  mainsail  on  Lake  Erie. 
Schooner  Dick  Somers  struck  by  lightning  and  otherwise  damaged  in  a  squall  near 

Point  au  Pellee,  Lake  Erie ;  damage,  $1,000. 
7.— Schooner  David  A.  Wells  ashore  at  Sneboy^an. 

Schooner  Golden  Fleece  reached  pbicago  minus  her  fore-gaff. 

Two  dredge-scows  beached  at  Grand  &ven. 

Schooner  Mary  Elizabeth  lost  a  boom  on  Lake  Erie. 

Schooner  Josephine  sprung  a  leak  and  sunk  at  Buffalo. 

Bark  J.  S.  Austin  ran  ashore  at  Leland,  Mich.,  and  became  a  total  wreck. 

Schooner  Antaunto  ashore  in  a  badly  damaged  condition  at  Leland,  Mich. 

Tug  Yulcan  lost  a  raft  of  2,000,000  feet  of  pine  timber  on  Lake  Erie. 

Scow,  name  unknown,  ran  ashore  and  went  to  pieces  at  Point  au  Pellee. 

Sloop  Jewell  wrecked  at  Escanaba. 

Propeller  Winona  broke  her  valve-stem  on  Lake  Huron. 

Barge  Pittsburg  grounded  at  Algonac. 

Schooner  Wells  Burt  lost  her  mainboom  on  Lake  Erie. 

Schooner  J.  F.  Card  badlv  damaged  by  a  gale  on  Lake  Superior. 

Schooner  Annie  Yought  damaged  by  a  gale  on  Lake  Michigan. 

Scow  W.  B.  Sloan  damaged  by  collision  with  propeller  Montauk. 

Scow  Ida  H.  Bloom  reached  Milwaukee  minus  her  stay^^sail. 

Schooner  Michigan  lost  her  mainboom  on  Lake  Erie. 

Schooner  Ardent  arrived  at  Milwaukee  minus  a  portion  of  her  deck-load  of  lumber. 
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7. — Schooner  Breden  wet  200  bashels  of  wheat ;  schooner  Acorn,  400  bushelB ;  schooner 
Montaak,  546  bashels ;  schooner  Czar,  60  bashels ;  and  schooner  Mary  Elizabeth 
a  large  portion  of  her  careo,  in  a  gale  on  Lake  Erie. 

Schooner  Qibson  lost  her  jib-boom  at  Buffalo. 

Schooner  Princess  Alexandria  sunk  while  moored  at  Waterville,  above  Windsor. 
9. — Schooner  A.  B.  Moor  returned  to  Buffalo  leaking. 

Scow  Ella  Doak  went  ashore  on  the  rocks  at  Death's  Door,  Lake  Michigan,  and 
soon  became  a  total  wreck. 

Scow  Alaska  badly  damaged  by  striking  a  pier  at  Racine. 

Schooner  Walhalla  damaged  by  striking  a  pier  at  Kewaunee. 

Joseph  Woods,  cook  on  steam-barge  Burlington,  drowned  at  Sandusky. 

Barge  Eldorado  damaged  by  collision  with  a  bridge  at  Chicago. 

Schooners  Narragansett  and  P.  Hayden  damaged  by  collision  at  Chicago. 
10. — Schooner  Guide  lost  her  mainsail  on  Lake  Michigan. 

Schooner  Guiding  Star  and  Propeller  Scotia  damaged  by  collision  at  Chicago. 

Proi>eller  Missouri  sprung  an  arch  in  a  heavy  sea  on  Lake  Michigan. 

Steamer  Northwest  damaged  her  rudder  on  Lake  Erie. 

Schooner  H.  B.  Buger  had  her  rigging  damaged  by  a  gale  on  Lake  Michigan. 

Scow  Menomonee  ashore  on  Oconto  Bar,  Green  Bay. 
11. — Schooner  Imperial  ashore  in  Rowley's  Bay,  near  Death's  Door,  Lake  Michigan. 

Scow  Black  Hawk  ashore  near  Stony  Creek,  Michigan. 

Scow  Uncle  Sam  struck  on  Point  aux  Barques,  Lake  Huron. 

Schooner  C.  I.  King  damaged  by  collision  with  a  bridge  at  Chicago. 

Propeller  Philadelphia  ran  ashore  near  Sleeping  Bear,  Lake  Michigan. 

Tug  Forest  City  lost  her  stem-post  at  Cleveland. 

Schooner  C.  I.  Roeder  damaged  by  collision  with  the  steam  canal-boat  Trav'eler. 

Steamer  Algerian  struck  on  Split  Rock  Rapids,  near  Montreal,  and  sunk. 

Steamer  Acorn  passed  Detroit  with  her  bulwarks  badly  damaged. 

Schooners  H.  C.  Richards  and  Jessie  Hoyt  collided  near  Beaver  Light,  Lake 
Michigan ;  both  vessels  damaged  their  hulls  and  lost  all  their  rigging. 

Steamer  damaged  by  collision  with  a  bridge  at  Manistee,  Mich. 
12. — Schooner  Emeline  arrived  at  Chicago  leaking. 

Schooner  Whirlwind  had  her  bows  stove  in  by  collision  with  canal-boat  Two 
Nellies  at  Chicago. 

Tug  Crowell  broke  ner  wheel  at  Buffalo. 
13. — Schooner  C.  A.  King  arrived  at  Chicago  leaking. 

Schooner  Barbarian  arrived  at  Milwaukee  leaking  badly. 

Steamship  Man^  Jerecki  disabled  in  her  machinery  on  Lake  Superior. 
14. — Steam-barge  Two  Nellies^  tu^  Crawford  and  Willie  Brown,  and  propeller  Ne- 
vada damaged  by  collision  in  the  river  at  Chicago. 

Schooner  Algerine  arrived  at  Erie,  leaking. 

Scow,  name  unknown,  sunk  in  a  squall  on  Lake  Erie. 

Steam-barge  Saxon  blew  her  cylinder-head  off  near  Wassassaga  Point,  Bay  of 
Quinte. 
15. — James  Hanson,  sailor  on  schooner  Saveland,  struck  by  the  mainboom  and  severely 

ii^ured,  at  Port  Huron ;  died  from  his  injuries. 
16.  — Steamer  Rothsay  Castle  struck  a  snag  and  sunk  in  Toronto  Harbor. 

Tug  Crusader  disabled  in  her  machinery  on  Lake  Michigan  ;  damage,  |1,000. 

Schooner  B.  F.  Bruce  arrived  at  Chicago  minus  ber  jib-l^om. 
17. — Schooner  Ardent  damaged  in  her  hull  oy  collision  with  tug  Maxon  in  Milwaukee 
Bay. 

Steamer  Hattie  Smallman  damaged  by  striking  a  snag  in  the  river  at  Grand 
Haven. 

Steam-scow  Omaha  sunk  at  Green  Bay. 
18. — Schooner  Gesine  damaged  by  collision  with  railroad-bridge  in  the  river  at  Mil- 
waukee ;  damase,  f200. 

Schooner  Newcastle  ashore  at  False  Ducks. 

Schooners  Ithaca  and  Metropolis  arrived  at  Chicago  leaking. 

Schooner  Live  Oi^  lost  her  mainsail  ofif  Chicago. 

Schooner  Mariner  struck  a  rock  near  Centerville,  Lake  Michigan. 
19. — Schooner  C.  C.  Barrels  and  Julia  B.  Merrell  damaged  by  collsiou  at  Chicago. 
20. — Steam-barge  Potter  ran  into  the  schooner  St.  Peter,  damaging  her  badly. 

Steam-barge  Mills  arrived  at  Port  Huron  with  a  loose  wheel. 
22. — Schooner  Belle  McPhee  aground  in  the  river  at  Port  Huron. 

Schooner  Morning  Star  passed  Port  Huron  minus  her  mizzenmast. 

Schooner  W.  H.  Hawkins  damaged  by  collision  with  a  pier  on  east  shore  Lake 
Michigan. 

Schooner  Royal  Oak  dismasted  by  a  gale  near  Burlington  Bay. 
"23. — Propeller  Scotia  arrived  at  Chicago  with  a  broken  wheel. 

Steam-barge  Trader  and  tow  grounded  on  Stag  Island,  Detroit  River. 

Scow  May  Breeze  lost  her  head-gear  by  a  collision  with  a  canal-boat  at  Cleveland. 
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.—Schooner  Mayflower  sunk  off  Kelly^s  Island,  Lake  Erie. 

Schooner  Active  arrived  at  Kenosha  leaking. 

Steamer  City  of  Toronto  broke  her  crank  near  Nia^ra. 
.—Schooner  Mont  Blanc  damaged  by  a  gale  on  Lake  Ontario. 

Barge  Contest  damaged  by  a  collision  at  Chicago. 

Schooner  Rob  Roy  arrived  at  Grand  Haven  minas  her  foremast. 
.—Steamer  Manitoba  ran  into  the  propeller  Comet  and  sunk  her  off  Whitefish  Point,. 
Lake  Superior.    Two  lives  lost ;  value  of  Comet,  $25,000. 

Barge  Lillie  May  damaged  by  being  crowded  ashore  by  a  raft  at  Port  Huron. 

Schooners  Annie  Laurie  and  Clara  Parker  damaged  by  collision  at  Chicago. 

Steamer  Phoche  broke  her  shaft  in  the  river  at  Grand  Haven. 

Schooner  H.  Rand  lost  her  fore  gaff  in  Lake  Michigan. 
.—Steamship  Persian  burned  near Xong  Point,  Lake  Erie ;  loss^  $25,000. 

Schooner  W.  B.  Phelps  aground  in  Detroit  River. 

Tug  River  Queen  blew  out  a  joint  near  Saint  Clair,  Michigan. 

Ferry-boat  Sarnia  damaged  by  collision  with  a  scow  at  Port  Huron. 

Schooner  Jason  Park  damaged  by  collision  with  the  propeller  Waverly  at  Chicago. 

Schooners  S.  L.  Watson,  Turner,  and  Keller  damaged  by  a  collision  near  Presque 
Island,  Lake  Huron. 

Daniel  McCormick,  sailor  on  schooner  Empire  State,  fell  overboard  in  Saint  Clair 
River  and  was  drowned. 
'.—Schooners  Racine  and  Emma  A.  Mays  damaged  by  collision  at  Chicago. 

Schooners  Montauk  and  \V.  H.  Hawkins  damaged  by  collision  at  Chicago. 

Schooner  Montauk  badly  damaged  by  collision  with  a  tug  at  Chicago. 
.—Barge  Two  Nellies  and  brig  Essex  damaged  by  collision  at  Chicago. 

Propeller  Antelope  at  Charity  Islands  with  her  machinery  disabled. 

Schooners  Grace  Murray  and  A.  Rust  damaged  by  collision  at  Chicago. 

Steamer  Carrie  H.  Blood  badly  damaged  by  collision  with  propeller  Benton  at 
Marine  City. 
.—Scow  Jennie  Lind  ashore  at  Cedar  point  near  Sandusky. 

Schooner  Saginaw  ashore  at  Death's  Door,  Lake  Michigan. 

Scow  M.  Wilcox  damaged  by  collision  with  scow  Mary  and  Lucy  at  Port  Huron. 

Schooner  Golden  West  damaged  by  collision  with  Grand  Trunk  dock  at  Port 
Huron. 

Albert  Johnson,  sailor  on  schooner  Sumatra,  fell  overboard  and  was  drowned  at 
Erie. 

Scow  Maple  Leaf  arrived  at  Milwaukee  leaking  badly. 
—Schooners  Stockbridge  and  Helvetia  damaged  by  collision  at  Chicago. 

Schooner  Saginaw  ran  ashore  on  Sand  Point,  Lake  Michigan. 

Thomas  McDonald,  a  lake  captain,  drowned  off  the  schooner  Knight  Templar  in 
the  Welland  Canal. 

William  Graham,  a  sailor  on  schooner  David  A.  Wells,  fell  overboard  and  was 
drowned  at  Milwaukee. 

September,  1875. 

—Scow  Maple  Leaf  arrived  at  Milwaukee  leaking. 
William  Le  Force,  captain  schooner  Smater,  fell  overboard  in  Detroit  River  and 

was  drowned. 
—Tag  Union  damaged  by  collision  at  Chicago. 
Schooner  D.  B.  Martin  arrived  at  Chicago  leaking. 

Schooner  Mary  Nan  lost  her  foremast  by  collision  with  a  bridge  at  Chicago. 
Schooner  J.  D.  Samer  severely  damaged  by  being  run  into  by  the  propter  Asia 

in  the  Saint  Clair  River. 
Schooner  C.  H.  Johnson  ran  ashore  on  Green  Island  Shoal,  Straits  of  Mackinaw. 
—Schooner  H.  D.  Root  lost  her  two  jibs,  the  G^rge  Worthington  lost  her  foresail 

and  all  her  jibs  in  a  squall  on  Lake  Huron,  and  the  Ottawa  lost  her  foresail  and 

all  her  jibs. 
Propeller  Annie  L.  Craig  ran  into  and  sunk  the  schooner  Ottawa  near  Port  Huron. 
Steam-scow  Josephine  broke  both  her  wheels  at  Milwaukee. 
Bark  Peshtigo  lost  her  foretop-mast,  topsail,  and  mainsail  in  a  squall  on  Lake 

Huron'. 
—Barge  Globe  sprung  a  leak  and  waterlogged  near  Dunkirk,  Lake  Erie. 
Schooner  Moonlight  lost  her  jib-boom  and  head-gear  on  Lake  Huron. 
Schooner  Honest  John  damaged  by  collision  with  a  tug  at  Chicago. 
Schooner  City  of  Chicago  damaged  to  the  amount  of  $3,500  by  a  squall  on  Lake 

Erie. 
Tug  U.  S.  Grant  burned  near  the  mouth  of  the  Fox  River,  Lake  Michigan.    Loss^ 

$8,000.    Three  of  the  crew  were  injured. 
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5. — ^Propellor  Commodore  ran  into  a  bridge  at.  Milwaukee. 
Scow  Cobb  damaged  by  striking  a  lumber-pile  at  Chicago. 
Sohoonera  J.  C.  Cooper  and  Colonel  Ellswortli  lost  each  a  portion  of  their  rigging 

on  Lake  Michigan. 
Steam-bai^  FrM  Kelly  broke  her  piston-rod  and  cylinder-head  on  Lake  Superior. 
Schooner  L  L.  Gilmore  damaged  by  coUision  with  a  yacht  at  Cleveland. 
Steam-barge  McGregor  ran  aground  at  Cleveland. 
6. — Schooner  Melvin  S.  Bacon  passed  Port  Huron  minus  her  jib-boom. 
Steamer  Winslow  broke  her  wheel  on  Lake  Superior. 
Schooner  Homer  stripped  of  her  canvas  in  a  squall  on  Lake  Michigan. 
6. — Schooner  Charles  Lming  fouled  with  schooner  H.  A.  Kent  and  had  her  maintop- 
mast  broken. 
7. — ^The  scow  Rowena  collided  with  the  scow  Felicitous  near  Chicago  and  lost  her  main — 

mast. 
8. — Steamer  Saginaw  broke  her  wheel  on  Lake  Michigan.    Schooner  Pandora  dam — 

aged  by  collision  with  the  steamer  Great  Western  at  Deti'oit. 
Tug  Dobbins  had  her  smoke-stack  and  pilot-house  carried  away  by  collision  with 

schooner  in  the  Sault  River. 
Schooner  Tom  Martin  lost  her  Jib-boom  and  head-gear  at  Detroit. 
9. — ^Ella  Jackson,  cook  on  the  tug  Ontario,  fell  overboard  at  Port  Huron  and  wi 

drowned. 
Schooner  A.  C.  Keating  lost  her  rudder  and  a  portion  of  her  canvas  in  a  gale  o 

Lake  Michigan. 
Three  yachts  sunk  at  Chicago  during  a  gale. 
Tug  Annie  Dobbins  disabled  on  Lake  Huron. 

Scow  £.  F.  Grain  driven  against  the  breakwater  at  Chicago  and  sunk. 
Schooners  Hegg  and  Baldwin  broke  from  their  moorings  at  Kenosha,  the  la 

being  a  good  deal  damaged  before  they  could  be  secured. 
10. — Bark  Tanner  completely  wrecked  in  a  gale  at  Milwaukee  and  her  captain  drown 
Schooner  John  Dunn  went  ashore  at  Chicago  and  became  a  total  wreck. 

$22,000. 
Scow  M.  J.  Gaines  went  ashore  near  Chicago  and  became  a  total  wreck. 

17,000. 
Schooner  L.  G.  Farewell  sunk  in  the  rapids  at  Port  Huron. 
Barge  Dreadnought  sunk  in  Saint  Clair  River. 
Barges  Sophia  Smith,  £.  P.  Sheldon,  £.  S.  Gould,  and  Merrimac  in  tow  of  the  tu^. 

Mayflower  water-logged  and  went  ashore  at  Port  Austin,  Lake  Huron. 
Schooner  Selkirk  lost  all  her  masts  and  rigging  during  the  gale  on  Lake  Huron. 
Schooner  Onondaga  driven  on  the  sunken  cribs  of  north  pier,  Chicago,  and  beet 

a  total  wreck.    Loss,  |20,000. 
Bark  City  of  Toledo  sprung  a  leak  on  Lake  Huron  and  was  beached  near  theharbo^z^^^' 

of  refuge. 
Scow  Baltic  driven  ashore  near  Holland,  Michigan. 
Steamers  Alpena  and  Flora  damaged  by  gale  on  Lake  Michigan. 
•  Schooner  H.N.  Perry  driven  ashore  at  Chicago. 
Schooner  J.  S.  Hill  driven  ashore  at  Big  Sodus  Bluffs,  Lake  Ontario. 
Propeller  Mendota  sunk  on  Lake  Michigan,  and  thirteen  persons  lost. 
Schooner  Evening  Star  sunk  on  Lake  Michigan. 
Steam-barge  Equinox  foundered  and  sunk  on  Lake  Michigan,  and  twenty-fiv 

lives  lost. 
Bark  City  of  Buffalo  sunk  at  the  Harbor  of  Refuge,  Lake  Huron. 
Schooner  Monitor  lost  her  masts  and  steering-gear  on  Lake  Erie ;  brought  ini 

Cleveland,  leaking  badly. 
Scow  Dunham  ashore  near  Calumet,  Lake  Michigan. 
Schooner  Gifford  had  to  have  her  bulwarks  cut  away  to  free  her  decks  from  watei 

on  Lake  Huron. 
Brig  J.  M.  Hill  collided  with  schooner  James  D.  Sawyer,  off  Grosse  Point,  and  1( 

her  bowsprit  and  Jib-boom. 
1.— Schooner  M^jor  Thos.  W.  Perry  ashore  at  Milwaukee. 

Scow  Thos.  Richards  ashore  near  Sand  Beach,  Lake  Huron. 

Barge  Jessie  Linn  and  schooner  Jessie  Philips  damaged  by  collision  at  Chicago. 

Schooner  A.  Rust  lost  her  masts  and  rigging  during  a  gale  off  Chicago. 

Schooner  Grace  Murray  ashore  on  South  Manitou  Island. 

Barge  C.  L.  Young  lost  two  anchors  off  Cleveland. 

Barge  C.  G.  Lestor  lost  an  anchor  and  cable  at  Cleveland. 

Schooner  H.  D.  Moore  lost  an  anchor  at  Cidumet,  Michigan. 

Tug  Dudley  damaged  by  Are  at  Marquette.  / 

Joseph  Johns,  sailor  on  schooner  M.  J.  Wilcox,  drowned  at  Port  Colborne. 

Schooner  Montana  arrived  at  Cleveland  with  her  rigging  damaged  and  her  fore* 

boom  broken. 
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li— Barge  St.  Clair  ashore  at  Fairport. 

Bark  Elizabeth  Jones  arrived  at  Buffalo  with  500  bashels  of  her  graln-car^jro  wet. 

Brig  Roscios  and  schooners  Harvest  Queen  and  John  Wehn  damaged  by  ooUision  in 
Detroit  River. 

Barge  William  Boms  water-logged  on  Lake  Michigan. 

Schooner  Sexton,  wheat-laden,  arrived  at  Buffalo  leaking  badly. 

JSteam-barge  Orontes  collided  with  schooner  Pierrepoint  and  carried  away  her  jib- 
boom  and  head-gear. 

Schooner  Oak  Leaf  went  ashore  in  a  fog  near  Sandusky,  Lake  Erie. 

Tug  Bismarck  broke  her  steam-pipe  on  Lake  Michigan. 
.3.— Schooner  Q.  D.  Morris  ashore  at  Qood  Harbor,  L^e  Michigan,  with  main-mast 

gone  and  leaking  badly, 
ooner  Gem  ashore  near  Grosse  Point. 

Tog  Alert  collided  with  schooner  Adriatic,  carrying  away  her  stern,  at  Chicago. 

"BaSk  Archie  ashore  near  Sarnia. 

Steamer  Flora  broke  her  shaft  outside  of  Milwaokee. 
S. — Schooner  Niagara  ashore  at  Northport,  Grand  Traverse  Ba^. 

Steam-barge  East  Saginaw  arrived  at  Saint  Clair,  disabled  in  her  machinery. 

Canal-boat  Ontario  severely  damaged  by  collision  with  steam-barge  Ohio  at  Chi- 
cago. 

Scow  J.  M.  Hill  and  schooner  Lake  Forrest  damaged  by  collision  at  Chicago. 

Scow  Humming-Bird  ran  ashore  at  Port  Hope. 
. — Schooner  Richards  damaged  by  collision  with  a  bridge  at  Green  Bay  during  a 
gale. 

Schooner  Joseph  Page  lost  her  jib  on  Lake  Michigan. 

Barge  Harmony  driven  on  the  pier  at  Chicago  and  totally  wrecked ;  loss,  910,000. 

Schooner  L.  B.  Coates  had  her  center-board  broken ;  the  Stnrges  her  fore-sail  split ; 
the  Reciprocity  her  rudder  broken  and  fore-sail  split ;  and  the  Tricolor  sprung  a 
leak  and  lost  her  small-boat  during  a  gale  on  Lake  Michigan. 
. Schooner  Sweden  ashore  on  Point  au  Pdlee  Island. 

Schooner  Gallatin  arrived  at  Milwaukee,  leaking  badly. 

Schooner  H.  Fitzhngh  and  scow  D.  R.  Owen  arrived  at  Milwaukee  in  leaky  condi- 
tion. 

Schooners  N.  Anderson,  Ada  Medora,  and  Knight  Templar  damaged  by  collision  at 
Chicago. 

Schooner  John  Hibbard  lost  her  bowsprit,  jib-boom,  and  fore-topmast  by  striking 
the  pier  while  entering  the  harbor  at  Chicago. 

Schooner  William  Young  lost  her  foretop-mast  and  sprung  her  foremast  on  Lake 
Michigan. 

Propeller  Ballintine  and  schooner  H.  W.  Sa^e  ran  aground  at  Saint  Clair  Flats. 

Schooners  Jennie  Mathews  and  Bertie  Calkins  damaged  by  collision  at  Chicago. 

Schooners  Waliska  and  Riverside  had  their  rigging  badly  damaged  by  a  gale  on 
Lake  Michigan. 

Schooners  Hoboken  and  Queen  of  the  West  had  their  rigging  damaged  by  a  gale 
on  Lake  Michigan. 
-- — Schooner  Watertown  lost  her  jib-boom,  the  propeller  Milwaukee  shifted  her 
boiler,  and  schooner  Great  Western  lost  5,000  feet  of  lumber  in  a  squall  on  Lake 
Ontario. 

Bark  City  of  Buffalo  sunk  at  Sand  Beach;  loss,  $12,000.    Propeller  Hurd  ran 
aground  in  the  Sanlt  Saint  Marie  River. 
^« — ^Propeller  Manistee  had  400  barrels  of  flour  damaged  by  a  gale  on  Lake  Superior. 

Schooner  Lotus  lost  her  center-board  near  the  Manitous.    Tug  L.  P.  Smith  dam- 
aged by  collision  with  schooner  Willie  Piddington,  of  Cleveland. 

Scow  Sutler  Girl  lost  both  her  anchors  and  went  ashore  near  Port  Stanley. 

Propeller  Ohio  went  ashore  at  Two  Rivers. 
^. — Schooner  Czar  wrecked  on  False  Presque  Isle,  Lake  Huron ;  loss,  |12,500. 

Schooner  Kate  Darley  ashore  in  the  Sault  River. 

Schooner  Harry  Bissel  arrived  at  Manitowoc  with  nearly  all  her  rigging  gone. 

Schooner  Hoboken  arrived  at  Milwaukee  with  her  fore-gaff  broken. 

Schooner  Havana  arrived  at  Racine  minus  her  jib-boom  and  two  jibs. 

Scow  Harriet  Annie  lost  her  deck-load  and  staysail  in  a  gale  on  Lake  Michigan. 

Schooner  William  Jones  lost  the  greater  portion  of  her  canvas  in  a  gale  on  Lake 
Huron ;  loss,  $1,000. 

Brig  Roscius  arrived  at  Chicago  leaking  badly  and  minus  a  portion  of  her  deck- 
load  of  lumber. 

Schooner  Prince  Edward  damaged  by  colliding  with  a  pier  at  Port  Stanley 
-1. — ^Propeller  Sootia  ashore  at  Presque  Harbor. 

Barge  N.  T.  Goodell  ashore  on  Sand  Beach,  Harbor  of  Refuge. 

Scow  Coaster  beached  near  Grand  Haven  during  a  gale. 

Schooner  China  lost  her  mainsail  on  Lake  Huron. 
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21. — Propeller  Cormorant  disabled  in  her  machinery  on  Lake  Huron. 

Scow  Sea  Star  sprung  a  leak  and  lost  her  deck-load  in  a  gale  on  Lake  Michigan^ 
Schooner  O.  Shaw  lost  her  jib-boom  by  collision  with  schooner  H.  A.  Richmond  at 

Port  Huron. 
22. — Schooner  Trader,  stone-laden,  ashore  near  Grand  Haven. 

Bark  Jennie  Graham  went  ashore  during  a  storm  in  Georgian  Bay. 
Steam-banje  Fundi ville  ran  ashore  on  Racine  Reef,  Lake  Michigan. 
Schooner  Hannah  Perry  damaged  b^  collision  with  canal-boat  at  Chicago. 
Schooner  Marion  Egan  sunk  by  collision  with  schooner  E.  R.  Williams  in  Thundc 

Bay.    The  captain's  son  and  a  seaman  of  the  Eagan  were  drowned. 
24.— Schooner  Pilgrim  lost  a  portion  of  her  deck-load  in  a  squall  on  Lake  Michigan. 

Ferry-steamer  Detroit  burned  at  Detroit ;  loss,  $20,000. 
25. — Schooner  Harriet  Ross  went  ashore  during  a  gale  at  Ashtabula  Harbor. 
Schooner  Mary  Booth  arrived  at  Milwaukee  leaking  l)adly. 
Propeller  Japan  and  schooner  Rush  severely  damaged  by  collision  on  Lake  Sail 

Clair. 
26. — Schooner  Mary  E.  Perew  lost  her  yawl  and  had  her  main  gaff  broken  in  a  gale 

Lake  Erie. 
Schooner  Dakotah  ran  into  schooner  Monjuajon  in  Saint  Clair  River,  and  damag<-^^ed 

her  to  the  amount  of  f400. 
Schooner  Luzerne  collided  with  a  canal-boat  at  Chicago,  and  was  badly  damag^^s^. 
Schooner  Emma  sprang  a  leak  and  sank ;  To  was  Bay,  Lake  Huron. 
27. — Schooners  John  O'Neil  and  John  Breden  and  tug  Tonam  aground  on  Elk  Islai^^Bd, 

Saint  Clair  River. 
Schooner  Alva  Bradley  had  her  sqnaresail-yard  broken  in  a  gale  on  Lake  Michig^^Bui. 
Schooner  P.  S.  Marsh  ran  on  the  breakwater  at  Buffalo. 
Schooner  M.  J.  Merrick  lost  her  bowsprit,  jib-boom,  and  head-gear  by  collidi- ng 

with  propeller  Roanoke  off  Little  Point,  Lake  Erie. 
Steam-barge  Tecumseh  ran  aground  at  Port  Colbome. 
Schooner  Kate  Kelly  ran  ashore  at  Oswego. 
28. — Schooner  Fulton  arrived  at  Kingston  with  her  cargo  of  corn  damaged. 

Bark  Nelson  and  schooner  Alice  B.  Norris  arrived  in  Milwaukee  with  their  riggi 

badly  damaged  from  the  effect  of  a  ^ale  on  Lake  Huron. 
Schooners  A.  G.  Money  and  Hamlet  injured  by  a  collision  at  Chicago. 
Steam-barge  Graves  considerably  damaged  by  collision  with  scnooner  Chai 

Hinckley,  at  Chicago. 
29. — Propeller  Newburgh  broke  cylinder  on  Lake  Michigan. 

Scow  American  Champion  sank  near  the  north  shore  of  Lake  Erie. 

Schooners  Falcon  and  G.  Barber  ran  ashore  at  Holland,  Michigan. 

Schooner  Tempest  lost  her  mizzen-mast  off  Ludington. 

Schooner  Sweepstakes  lost  her  jib-boom  and  bowsprit  by  collision  with  propel — ^Uer 

Annie  L.  Craig,  at  Cleveland. 
30.— Schooner  S.  L.  Watson  arrived  at  Buffalo  with  cargo  of  43,000  bushels  of  wh^—  eat 

wet  through. 
Propeller  H.  C.  Schnoor  and  barges  Charles  Cash  and  Hanaford  ashore  on  Lo^^^Qg 

Point. 
John  Carroll,  sailor  on  schooner  T.  R.  Merritt,  knocked  overboard  and  drowned  ^^ 

Cleveland. 
Schooner  Garibaldi  went  ashore  off  Lighthouse  Point,  Toronto. 

October,  1875. 

1.— Schooner  Clara  Youell  ashore  at  Limekiln  Crossings. 

Steam-barge  Abercom  lost  her  cabins  by  fire  at  Marine  City ;  loss,  $1,000. 

Schooner  John  Schett  damaged  by  collision  with  barge  Argonaut  at  Chicago. 
2. — Schooner  Peerless  ashore  at  Nine-mile  Point,  Lake  Ontario ;  all  hands  but  ma^^* 
lost. 

Schooner  James  Couch  arrived  at  Detroit,  leaking. 

Schooner  N.  M.  Blake  sprang  a  leak  pn  Lake  Erie. 

Steam-barge  Concord  and  barges  Shiwassi  and  Banner  ashore  at  Bar  Point. 

Barges  Rio  Grande  and  Dakotah  aground  at  entrance  to  Detroit  River. 

Schooner  Belle  Sheridan  arrived  at  Oswego  with  foresail  gone  and  leaking  badly* 

Schooner  Madona  ran  ashore  at  South  Manitou. 

Barge  Warner  ran  on  the  rocks  at  Nebish  Rapids,  Sault  Ste.  Marie  River. 
3. — Schooners  Rival  and  Frank  Perew  damaged  by  collision  in  Detroit  River. 

Schooner  Tempest  lost  her  mizzen-mast  in  a  gale  on  Lake  Michigan. 

BrigN.  M.  Standart  damaged  by  gale  on  Lake  Huron. 

Schooner  W.  H.  Willard  beached  at  Grand  Haven. 

Schooner  Boaghad  her  jib-boom  carried  away  by  a  collision  with  the  Buena  Vista, 
at  Turner's  Pier,  Lake  Michigan. 
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3.— Schooner  Laviua  driven  Mhore  at  Ladinf^ton. 

Schooner  Sandy  Morrison  damaged  hy  collision  at  Milwaukee. 

Charles  Decator  washed  overboard  at  Qrand  Haven  and  drowned. 

Schooner  Clara  damaged  by  collision  with  bridge  at  Chicago. 
4. — Schooner  St.  Andrews  sank  near  Port  Colborne. 

Robert  Miller,  captain  of  fishing-boat,  drowned  off  Suint  Joseph  by  boat  capsizing. 

Schooner  J.  B.  Wilber  went  ashore  at  Escanaba  in  a  snow-storm. 

richooner  B.  F.  Bruce  lost  her  jib-boom  outside  Milwaukee  Baj. 

Schooner  Champion  driven  into  Milwaukee  Bay  with  her  rigging  damaged. 
5. — Schooner  Maid  of  the  Mist  arrived  at  Detroit  minus  her  foresail,  staysail,  jib,  and 
deck-load. 

Schooner  John  Weber  sprang  a  leak  and  sank  at  Escanaba. 

Schooner  J.  W.  Adams  struck  a  snag  in  Lake  Saint  Clair  and  sprang  a  leak. 

Scow  Asa  Childs  beached  and  sunk  at  Port  Hope. 
6. — Schooner  Jennie  Mullen  ashore  in  Little  Sturgeon  Bay. 

Tog  Robert  Tarrant  damaged  by  fire  at  Chicago. 

Schooner  Fisher  arrived  at  Chicago  in  a  water-logged  condition,  and  minus  a  por- 
tion of  her  deck-loail,  (lumber.) 

Schooner  P.  Hayden  damaged  by  running  into  a  pier  at  Holland,  Michigan. 
r. Schooner  Cossack  broke  her  rudderpost  at  Oswego. 

Brig  Mary  Buttle  and  barge  Shiwassa  ashore  at  Au  Sable,  Lake  Michigan. 

Propeller  Merchant  struck  on  Racine  Reef  and  sank. 

Schooner  L.  B.  Shepherd  lost  her  jib-boom  by  collision  with  a  bridge  at  Milwaukee. 

Schooner  Woodstock  damaged  by  collision  with  schooner  Moore  at  Chicago. 
L Schooner  Typo  arrived  at  Milwaukee  minus  her  squaresail-yard. 

Schooner  John  B.  Noyes  lost  her  bowsprit  and  jib-boom  in  Saginaw  Bay. 

Schooner  Japan  damaged  ^y  collision  with  a  bridge  at  Chicago. 

Propeller  Portage  aground  at  Peche  Island. 

Schooner  John  Ralston  lost  both  her  fore  and  main  booms  on  Lake  Erie. 

Schooner  Halstead  damaged  to  the  amount  of  ^2,000  by  collision  with  schooner 
J.  M.  Scott  in  the  Straits  of  Mackinaw. 

Propellers  R.  W.  Standly  and  Bristol  burned  to  the  water's  edge  at  Hamilton,  On- 
tario ;  loss,  $30,000.    The  propeller  Leland  was  damaged  at  the  same  time  to  the 
amount  of  $1,000. 
* Scow  Palmer  ashore  at  Marblehead. 

Tug  Bismarck  and  schooner  Queen  of  the  West  damaged  by  collision  at  Chicago. 

Schooner  General  Sigel  arrived  at  Chicago  leaking  bs^ly. 
-^ Schooner  Eclipse  arrived  at  Chicago  leaking. 

Schooner  Wm.  Giundy  returned  to  (/hicago  with  her  canvas  damaged. 

Henry  Glass,  mate  of  propeller  Commodore,  severely  injured  by  falling  into  the 
hold. 

Bark  Nelson  put  into  Port  Huron  with  her  topsail-yard  broken. 

Schooner  J.  J.  Hill  ran  ashore  at  the  entrance  to  the  Niagara  River. 

Schooner  Gorman  ran  ashore  at  Marblehead. 
*^ — Schooner  Laura  arrived  at  Milwaukee  leaking  badly. 

Schooner  Zach.  Chandler  lost  the  greater  portion  of  her  canvas  during  a  squall  on 
Lake  Huron. 

Schooners  Little  Belle,  Ostrich,  and  Dayspring,  and  scow  Success  damaged  by  col- 
lision in  Chicago  River. 

Schooner  Mary  Copley  damaged  by  striking  a  wreck  at  Bar  Point. 

Schooner  Ketchum  broke  her  center-board  at  Chicago. 
^ — Schooner  Pathfinder  arrived  at  Chicago  with  her  jibs  torn. 

Steam-barge  J  as.  Davidson  lost  her  foretonmasfc  by  collision  at  Chicago. 

Schooner  Michigan  lost  her  bobstays  by  collision  with  a  bridge  at  Cleveland. 

Barge  City  of  Grand  Haven  water-logged  off  Racine,  Lake  Michigan. 

Schooner  C.  Harrison  ran  ashore  at  Wnit'Chall. 
^.— Tug  E.  H.  Miller  exploded  her  boiler  in  Thunder  Bay,  Lake  Hucob. 
"4. — CMual  schooner  P.  B.  Locke  ashore  at  Ashtabula. 

Schooner  R.  B.  King  ran  ashore  at  Whitewater,  Mich. 

Tug  Crusader  broke  her  wheel  at  Chicago. 

Steam-barge  Ballintine  grounded  in  the  river  at  Chicago. 

Schooner  St.  Lawrence  broke  her  main-gaff,  off  Au  Sable. 
^S.— Tug  Miller  damaged  by  collision  with  steamship  Channcey  Ruilburt  at  Chicago. 

Schooner  Itaska  ran  ashore  at  Duncan  Light. 

Schooner  R.  P.  Mason  damaged  by  collision  with  schooner  Lincoln  Dall  at  White 
Lake  Harbor. 

Schooner  Frank  Crawford  arrived  at  Chicago  minus  her  Jib-boom. 

Schooner  Narragansett  damaged  by  collision  at  Chicago. 

John  Leonard,  sailor  on  schooner  Levi  Grant,  fell  ovenwaid  and  was  drowned  in 
Lake  Michigan. 

Schooner  J.  E.  Gilmore  ran  ashore  on  Belle  Islands 

24  s 
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18. — Barge  Wolverine  near  Lakeport  in  a  water  lo^^ifed  and  dangerous  condition. 

Schooner  Hoboken  lost  her  anchor  and  t^hirty  fathoms  of  chain  in  Saruia  Dar^ 

Schooner  Annie  Vougbt  arrived  at  Erie  with  some  of  her  canvas  split.  *     ^ 

Schooner  Joseph  Devall  lost  her  Jib-boom  by  collision  with  tug  Dick  Davis,  at  -,^3 
waukee. 

Schooner  Pnlaski  lost  her  anchor  at  Cleveland. 

Schooner  Frank  C.  Leighton  ran  ashore  at  Detour,  Lake  Huron. 

Steam-barge  Annie  Laurie  ran  ashore  on  Plum  Island,  Green  Bay. 

Scow  Planet  arrived  at  Manistee  in  a  leaky  condition. 
19. — Schooner  Milan  lost  her  jib-boom  by  collision  with  scow  Minnie  Wing,  at  Chi»>   : 

Steamer  Toledo  and  schooner  Senator  Blood  damaged  by  collision  at  Bnffalo.     ^ 

Steam-barge  J.  S.  Hay  ran  agronnd  in  Detroit  River. 

Schooner  John  Jewett  lost  both  her  anchors  and  ran  ashore  in  Detroit  River - 

20. — Scow  Louise  storm-driven  on  the  beach  at  Frankfort ;  loss,  $1,200. 

Tug  Sarah  £.  Bryant  damaged  by  fire  at  Bnffalo. 

Steamer  Keweenaw  damaged  by  collision  with  schooner  Southwest,  at  Cleve_   —5 

Schooner  Canton  broke  her  center- board  on  Lake  Ontario. 
22. — Steam-barge  Nellie  Hampton  wrecked  at  North  Point,  Port  Huron. 

Schooner  Three  Bells  damaged  by  collision  with  tug  Music,  at  Detroit. 

Schooner  Francis  Palmer  lost  an  anchor  at  Limekiln  Crossing. 

Barge  Rio  Grande  broke  her  rudder  on  Lake  Huron,  and  became  disabled. 
23. — Steam-barge  C.  J.  Kirshaw  ran  aground  at  Grosse  Isle. 

Propeller  City  of  Du  Luth  ran  on  an  island  below  Marion  City. 
24. — Schooner  Jennie  Graham,  barley-laden,  sank  in  the  Welland  Canal  at  A.— ^ 
burg. 

Schooner  John  Wesley  ran  ashore  at  Alabaster. 

Schooner  Athenian  ran  aground  in  the  Saint  Clair  River. 

Propeller  Commodore  ran  aground  at  Peche  Island. 
25. — Schooner  Queen  of  the  West  damaged  by  running  into  the  harbor-pier  at 
wankee. 

Steamer  Geo.  S.  Frost  water-logged  and  capsized  on  Lake  Saint  Clair. 

Schooner  C.  A.  King  ran  ashore  in  the  Straits  of  Mackinaw. 

Schooner  Saveland  struck  on  a  reef  at  South  Manitou  Island  and  lost  botb  i 
anchors  and  sprang  a  leak. 

Schooners  Peoria,  North  Cape,  and  Belle  Walbridge  damaged  by  collision  at  Ct 


i  Schooner  C.L.  Johnson  lost  her  jib-boom,  and  schooner  Julia  B.  Merrill  lost  be 

I  main-boom,  by  collision  at  Chicago. 

1  Schooner  Alvin  Brouson  driven  ashore  near  Cedar  River,  Green  Bay. 

I  26. — Schooner  E.  M.  Davidson  damaged  by  collision  with  barge  Fannie  Gardner,  a 

I  Milwaukee. 

;|  Schooner  Oscar  beached  at  Grand  Haven. 

I  Schooner  Kingfisher  had  her  niizzen-sail  blown  away  at  Milwaukee. 
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— Schooner  Sea-Bird  beached  at  Hom^s  pier. 
Schooner  Lanalle  ran  ashore  near  Two  Rivers. 
Barge  Abigail  arrived  at  Grand  Haven  in  a  water-logged  condition. 
Tobias  Thian,  mate  of  schooner  Stampede,  drowned  off  Long  Point,  Lake  Ontario. 
Propeller  City,  of  Owen's  Sonnd,  damaged  by  gale  on  Lake  Michigan. 
Schooner  Minnie  Williams  and  a  crew  of  eight  persons  lost  in  a  gale  on  Lake 

Michigan. 
Schooner  Great  Western  struck  the  harbor-pier  and  sank,  at  Port  Hope. 
— Schooner  £.  F.  Jndd  ran  ashore  on  reefs  at  Point  anx  Barques. 
Schooner  Sylvester  Nelson  ran  ashore  at  Point  an  Pellee. 
Schooner  P.  J.  Cleveland  sprang  a  leak  and  lost  all  her  canvas,  in  the  Straits  of 

Mackinaw. 
Schooners  Minerva  and  Mary  Nan  damaged  by  collision  at  Chicago. 
Schooner  Zac.  Chandler  arrived  at  Port  Huron  with  mainsail  split. 
Schooner  St.  Lawrence  arrived  at  Port  Huron  with  two  jibs  gone. 
Propeller  Phil.  Sheridan  at  Sand  Pointy  Lake  Superior,  in  a  snow-storm. 
Scow  Granger  ashore  at  South  Haven,  Lake  Michigan. 

Scow  Seabird,  schooners  Beloit  and  Whirlwind,  and  tug  Burton  injured  by  col- 
lision at  Chicago. 
Steam-barge  Enterprise  damaged  to  the  extent  of  $900  on  Lake  Huron. 
Schooner  Erie  Belle  ran  ashore  at  Port  Coiborne. 

Schooner  J.  O.  Thayer  lost  her  jib-boom  by  collision  with  propeller  Scotia  at 
Maiden. 

Schooner  Grolden^nle,  of  Kewaunee,  in  a  disabled  condition. 

Propeller  Elmira  foundered  near  Long  Point.  Lake  Ontario. 

Schoouer  Danforth  dismasted  in  Mackinaw  Straits. 

Schooner  C.  H.  Hackley  had  her  canvass  blown  away  coming  into  Chicago. 

Schooner  Montana  ashore  on  Sonth  Manitou. 

Schooners  James  Wade,  Blazing  Star,  and  New  Dominion  ashore  at  Point  an 

Pellee. 
Schoouer  Young  America  ran  ashore  and  sank  at  Dnnkirk. 
Propeller  Toledo  ran  ashore  at  Fish  Creek,  Lake  Michigan. 
Schooner  Ontario  lost  her  foresail  and  two  jibs  on  Lake  Michigan. 
Schooner  Delos  DeWolf  ran  ashore  at  Long  Point. 
Tug  Sill  had  her  forecastle  stove  in  by  a  gale  on  Lake  Erie. 
Tug  Cromwell  damaged  by  a  gale  on  Lake  Erie. 

Steam-burge  W.  H.  Barnnm  lost  her  mainmast  in  a  gale  on  Lake  Huron. 
Schoouer  Three  Friends  sprang  a  leak  and  sank  in  Lake  Ontario. 
Tug  Swan  destroyed  by  tire  near  Saginaw  ;  loss  $2,700. 
Scow  Sea  Bird  lost  on  Lake  Erie. 
Schooner  Forest  Queen  driven  ashore  near  Oswego. 
Schooner  Wollen  ran  ashore  at  Black  Lake. 
^- — Schooner  Thistle,  wheat-laden,  ran  ashore  in  Beaver  Harbor. 
Steam-barge  Havana  arrived  at  Port  Huron  leaking. 
Schooner  Z.  C.  Simmons  arrived  at  Chicago  minus  a  portion  of  her  deck-load  of 

luml>er. 
Schooner  Typo  arrived  at  Milwaukee  damaged  in  her  rigging. 
Schooner  Gem,  Inmber-laden,  beached  near  Saint  Joseph,  Mich. 
Schooner  Hubbard  went  ashore  near  Muskegon  and  became  a  total  wreck  ;  loss 

$10,000. 
Schooner  David  Andrews  driven  ashore  near  Mill  Point,  Bay  of  Quinto,  during  a 

gale. 
Schooner  R.  J.  Gibbs  lost  her  anchor  at  Point  au  Pellee  during  a  gale. 
Schooner  Vision  ran  ashore  at  Salmon  River. 
Schooner  D.  S.  Moore  had  her  bowspirt  and  jib-boom  carried  away  by  collision 

with  unknown  vessel  off  Erie. 
Bark  Mary  E.  Pereno  broke  her  main-boom  off  Milwaukee. 
Schooner  Cape  Horn  ran  back  to  Buffalo  with  her  foresail  split. 
Propeller  City  of  Concord  ran  aground  at  Erie. 
Schooner  Ashtabula  lost  part  of  her  deck-load,  split  her  jibs,  and  sprang  a  leak  on 

Lake  Michigan. 
Bark  Baldwin  broke  her  fore-boom,  and  schooners  Annie  Vought,  J.  G.  Masten, 
Maria  Martin,  and  .1.  B.  Newland  lost  portions  of  their  canvas  on  Lake  Michigan. 
J. — Schooner  Gibson  went  ashore  in  a  gale  near  Port  Coiborne. 
Schooner  A.  P.  Rice  lost  her  mizzen-mast  at  Chicago. 
Schoouer  F.  W.  Gifford  lost  her  bulwarks  in  a  gale  on  Lake  Michigan. 
Schooner  P.  S.  lost  her  jib-boom  in  a  gale  on  Lake  Huron. 
Schooner  Corsican  ran  upon  the  rocks  at  South  Bay  Point,  Lake  Ontario,  and 

sank. 
Schooner  Queen  City,  corn-laden,  ran  ashore  and  sank  at  Waugoshance   Point; 
loss,  $35,000. 
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November,  1875. 

1.— Schooner  Kate  anhore  at  Grimsby,  Ontario. 

Barge  Venice  seriously  damaged  by  colhsion  with  a  dock  at  Detroit. 
Scow  Two  Katies  and  schooner  Conquest  damaged  by  collision  in  Manitowoc  Har- 
bor. 
Schooner  Marengo  ashore  near  Erie,  Pa. 
Tng  Jennie  Grimn  burned  at  Welland. 

Schooners  E.  P.  Royce  and  Albatross  damaged  by  collision  at  Chicago. 
2.— Propeller  Evergreen  City  ashore  at  Port  Roman,  Lake  Erie. 

Schooner  George  Worthington  ashore  at  Saint  Helena  Island,  and  a  total  wreck. 
Schooner  H.  M.  Score  arrived  at  Eiie  minus  all  her  spars. 
Steamer  Milton  D.  Ward  disabled  on  Lake  Huron. 
3. — Schooner  Sardinia  ashore  at  South  Haven. 

Schooner  John  Jewett  ran  into  and  damaged  the  schooner  Republic  at  Maiden. 
Schooners  Margaret  A.  Muirand  Senator  Blood  damaged  by  a  collision  off  Point  aa 

Pellee. 
Schooner  Stafford  ran  ashore  on  Pigeon  Island,  Lake  Ontario. 
4. — Schooner  Blazing  Star  badly  damaged  by  collision  with  steamer  R.  W.  Rice  in  De- 
troit River. 
Tug  Swan  burned  at  East  Saginaw ;  lo6s,|2,700. 

Schooners  Sunnyside  and  C.  L.  Johncon  damaged  by  collision  at  Chicago. 
5  — Schooner  Cecelia  lost  her  jib-boom  at  Chicago  by  collision  with  a  bridge. 
Schooner  Milwaukee  foundered  and  sunk  in  Lake  Huron  ;  loss,  $12,000. 
Schooner  Jennibel  damaged  by  striking  the  pier  at  Manitowoc. 
Schooner  William  Lewis  put  into  Alpena  leakiogbadly,  and  minus  her  big  anchor. 
6.— Ferry-steamer  Clara  burned  at  Detroit;  loss,|4,000. 

Second  mate  of  schooner  John  M.  Burt  drowned  in  Lake  Superior. 
Schooner  Fearless  badly  damaged  by  collision  with  unknown  vessel  near  Mani- 
towoc. 
7. — William  Barry,  sailor  on  barge  J.  H.  Rutter,  fell  overboard  and  was  drowned  off 
Grand  River,  Ontario. 
Tug  J.  B.  Manning  and  barge  Admiral  burned  at  Charlotte. 
8. — Tug  Little  Giant  oroke  her  crank-pin  at  Chicago. 

Schooner  Conrad  Reed  and  scow  Sutler  Girl  lost  on  Lake  Erie,  with  all  banda.   The 
Reed  had  on  board  eight  persons  and  the  Sutler  Girl  four  or  five. 
9. — Frank  Heath,  cook  on  tug  Charles  W.  Parker,  fell  overboard  at  Chicago  and  was 
drowned. 
Schooner  John  S.  Kolfage  on  the  rocks  in  Michael's  Bay,  Lake  Huron,  leaking  badly. 
Tug  Louis  Dale  lost  her  smoke-stack  by  running  into  the  schooner  Topsy  at  Chi- 
cago. 
10. — Canadian  schooner  Queen  of  the  North  ashore  at  Long  Point,  Lake  Erie. 
Schooner  Waucousta  water-logged  near  the  Manitons. 
Steam-barge  Trader  disabled  by  breaking  her  machinery  in  Lake  Huron. 
11. — Bark  A.  H.  Vanderbilt  and  schooner  Sardinia  damaged  by  collision  at  Chicago. 
12. — Barge  F.  A.  George  broke  her  anchor  in  the  river  at  Chicago. 
Schooner  Cascade  ashore  near  Detroit  River,  Lake  Erie. 
Propeller  Dean  Richmond  aground  at  Limekiln  Crossing;  relea.sed. 
Unknown  schooner  at  anchor  off  Kewaunee  miuus  her  topmasts  and  rigging. 
13. — Schooner  Pandora,  grain-laden,  struck  a  rook  at  the  entrance  to  the  Welland  Canal 

and  damaged  3,000  bushels  of  her  cargo  by  leakage. 
14. — Schooner  Vaunetta  put  into  Danville  in  a  water-logged  condition. 

Schooner  Olive  Branch  driven  ashore  near  Eastern  Gap,  Lake  Ontario,  and  totally 
wrecked. 
15. — Unknown  schooner  anchored  near  Kewaunee  in  a  disabled  condition. 

Schooner  Lucerne  driven  ashore  at  Cleveland  ;  released  in  badly  damaged  condi- 
tion. 
Schooner  J.  T.  Mott  ashore  at  Point  an  Pellee. 

Schooner  Mary  Foster  and  two  unknown  vessels  ashore  at  South  Bay  Point. 
Captain  Ferguson,  of  schooner  Fearless,  drowned  in  Lake  Erie. 
Three  sailors  on  bark  Maria  Martin  washed  overboard  and  drowned  off  Port  Stan- 
ley, Lake  Erie. 
Steam-barge  Antelope  put  into  Buffalo  in  a  leaking  condition. 
Schooner  O.  M.  Bona  ran  ashore  at  Chippewa  Point,  Saint  Lawrence  River. 
16. — Schooner  Corsican  ashore  at  Point  Moulin,  Lake  Erie. 

Schooner  Arundal  broke  her  center-board  on  Lake  Michigan. 

Schooner  Vaunetta  sprang  a  leak  and  water-logged  on  Lake  Erie. 

Schooner  Annie  Sherwood  broke  her  anchor  at  False  Presque  Island,  Lake  Huron. 

Barge  C.  N.  Ryan  ran  aground  at  Port  Huron. 

Schooner  Four  Brothers  can  ashore  at  Hullaud  Harbor  during  a  fog. 
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16.— Schooner  Potomac  1o«t  her  foremast  off  Chicago. 
17.— Propeller  Empire  State  af^roand  near  Saint  Clair  Flats. 
Propeller  Mohawk  burned  on  Lake  Ontario.    Loss,  $35,000. 
Janiea  Rnssell,  sailor  on  schooner  Summer  Cload,  fell  overboard  at  Chicago,  and 

was  drowned. 
Schooner  Ronse  Simmonds  had  her  foresail  blown  away  off  Manitowoc. 
18.— Schooner  Penshee  ashore  on  Point  Clark. 

Barge  Parana  beached  at  Grand  Haven  ;  released. 

Schooner  Herald  ashore  near  Grand  Haven. 

Harry  Spark,  captain  of  scow  Margaret  Dad,  drowned  off  Ludington,  Mich. 

Scow  Owen  ashore  near  Ladington,  Mich. 

Steam-barge  S.  S.  Ellsworth  struck  a  rock,  sprang  a  leak,  and  was  beached  near 

West  Point,  Ontario. 
Steamer  John  Egan  struck  a  rock  and  sank  near  Pembroke. 
19.— Tug  Goodnow  broke  her  shaft  on  Lake  Huron. 

Schooner  A.  M.  Bars  struck  the  pier  at  Manistee,  Mich.,  and  sank. 
20. — Schooner  Waucausta  water-logged  on  Georgian  Bay. 
Schooner  Thomas  C.  Wilson  ashore  at  Saugatuck. 
Steam-barge  Fred  Kelly  aground  on  Grand  Island,  Lake  Superior. 
Schooner  Sd&  Gem  lost  200,000  shingles  overboard,  and  water-logged  in  a  gale  on 

Lake  Michigan. 
Schooner  Chenango  wrecked  at  Grand  Island,  Lake  Superior,  in  a  gale ;  total  loss. 
Scow  S.  B.  Wilson  ran  ashore  at  South  Haven  during  a  gale. 
Schooners  Abigail  and  Nabob  ashore  at  Muskegon. 
21. — Barge  Genoa,  Uden  with  pig-iron,  ashore  at  the  Beavem,  and  in  bad  shape. 
Schooners  J.  O.  Thayer  and  Provost  damaged  by  collision  in  Saint  Clair  River. 
Schooner  Cornelia  B.  Windiate  lost  her  jib-boom  by  collision  with  schooner  San 
t        Jacinto  on  Lake  Huron. 

Steam-barge  Trader  ran  ashore  at  Port  Huron. 
Bark  Cavalier  lost  nearly  all  her  canvas  by  a  blow  on  Lake  Erie. 
Schooner  C.  Worth  ran  on  the  beach  at  Muskegon. 
22. — Schooner  G.  Merriman  at  Traverse  City  with  her  steeringrgear  gone. 
Schooner  Jennie  ashore  and  full  of  water  near  Sheboygan. 

Schooner  Lizzie  McDonald  and  propeller  Cleveland  collided  in  the  river  at  Mil- 
waukee.   Damage  slight. 
Lighter  Gildersleeve  with  3,000  bushels  of  wheat  sunk  at  Kincardine.    Total  loss. 
Steamer  Queen  City  bunied  on  Lake  Michigan.    Loss  |d,000. 
Schooner  Lake  Forest  had  her  mizzen-mast  carried  away  by  a  collisioa  with  the 

H.  W.  Sage. 
Scow  Senator  ran  ashore  at  Peche  Island. 

Schooner  B.  Windiate  damaged  by  collision  with  the  barge  Sandusky  at  Chicago. 
23. — Schooner  Bessie  Bealt  arrived  at  Chicago  with  her  fore-mast  sprung. 

Schooners  Ira  Lawson  and  Gracie  M.  Filer  arrived  at  Chicago  with  canter-boards 

broken. 
Schooner  U.  S.  Grant  ashore  at  Pilot  Island. 
»Scow  Mary  Lydia  ashore  at  Bar  Point. 
Schooner  Wayne  ashore  at  Au  Sable,  Lake  Huron. 
Schooner  Iroquois  ashore  at  Manistee,  Mich. 

Schooner  Richard  Mott  struck  against  a  pier  at  Chicago  and  lost  her  jib-boom. 
24.— Schooner  Twin  Sisters  in  Sturgeon  Bay  leaking  badly. 

Brigantine  Pamlico  collided  with  the  schooner  James  Couch  and  lost  her  boom 
and  head-gear. 
25. — Schooner  Groton  was  run  into  by  schooner  Lucy  I.  Clarke  at  Waugoshance,  and 
damage<l  so  badly  that  she  bad  to  be  beached  to  prevent  her  sinking. 
Canal-steamer  Novelty  burned  at  Marseilles,  on  the  IlUuois  and  Michigan  Canal. 
26. — Schooner  Mary  L.  Higgie  ran  ashore  on  Fisherman's  reef,  Pilot  Island. 

Albert  Edwards,  mate  of  schooner  Higgie  and  Jones,  fell  overboard  and  was 
drowned  at  Bailey's  Harbor. 
27. — Bark  Two  Fannies  went  ashore  in  a  snow-storm  near  Kewaunee. 
Schooner  Davis  ashore  at  Two  Creeks,  with  canvas  gone. 
Schooner  Grenada  ashore  at  Duncan  City  light ;  a  total  loss. 
Henry  Hillock,  a  sailor  on  schooner  Active,  fell  overboard  10  miles  off  Toronto 
and  was  drowned. 
28. — Schooner  Martin  lost  her  main-topmast,  jibs,  and  jib-boom  in  a  gale  on  Lake 
Michigan. 
Schooner  Saginaw  ^  ent  ashore  at  Ashtabula ;  total  loss. 
Barge  Wanrecau  waterlogged  and  went  anhore  at  Little  Traverse. 
Schooner  Gold  Hunters  a^bore  at  Beaver  Islaud. 
Schooner  D.  R.  Martin  ashore  at  Muskegon. 
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28.— Propeller  St.  Paul  arriTed  at  Marquette  with  ber  cargo  adrift,  and  badly  dsmag* 

by  breakage. 
ScbooDer  L.  M.  Mason  ashore  at  Michigan  City. 

Scow  Mary  Ann  Scott  ran  ashore  at  Manitowoc,  and  became  a  total  loss. 
29.— Schooner  Exile  damaged  to  the  amount  of  $4,000  or  $5,000,  by  fire,  at  CleTeki 
Schooner  Bridgewater  ashore  at  Point  Wangoshanoe. 
Propeller  Ballentine  aground  in  river  at  Milwankee;  -released. 
Schooner  Arendel  arrived  at  Milwankee  covered  with  ice  and  mino«  tb^great 

portion  of  her  rigging. 
Tug  Samson  bnrned  at  Cleveland ;  loss  $15,000. 
Schooner  I.  M.  Wilcox  ran  ashore  at  Port  Colborne. 
Bark  T.  C.  Street  ran  ashore  on  Racine  Point,  Lake  Michigan,  dnring  a  gale ;  tol 

loss. 
Bark  Parana  water-logged  and  abandoned  on  Lake  Michigan. 
Schooner  St.  Lawrence  ashore  at  Black  River,  Lake  Huron. 
Steamer  Minneapolis  damaged  by  striking  the  pier  while  entering  the  harbor 

Grand  Haven. 
Schooner  Adra  ashore  near  Point  Rowan ;  released. 
Tow-barge  Island  Queen  water-logged  on  Lake  Huron. 
30. — Schooner  J.  G.  Jenkins  foundered  in  a  gale  on  Lake  Ontario  and  sank  with  a  cr 

of  nine  persous ;  loss  on  vessel  and  cargo  $34,000. 
Steamer  Phil  Sheridan  bnrned  on  Lake  Erie  ;  total  loss. 
Schooner  J.  R.  Benson  ran  ashore  on  Sum's  Island,  Lake  Ontario. 
Schooners  I.  M.  Hntchioson  and  Glad  Tidings  arrived  at  Chicago  with  their  i 

gings  badly  damaged. 
Tug  Mary  McLain  burst  her  boiler  and  snnk  at  Chicago. 

December,  1875. 

1.— Schooners  Sweetheart,  Mary  E.  Perem,  and  Francis  Palms  ashore  at  Chebojg 
Mich.    The  Perem  is  a  total  loss. 
Propeller  S.  D.  Caldwell  ashore  at  Bois  Blanc  Island,  Straits  of  Mackinaw. 
Barge  Oliver  Cromwell  ashore  in  the  straits. 
Schooner  C.  I.Wells  at  Goodrich  in  a  damaged  condition  from  the  effects  of  a  g 

on  Lake  Huron. 
Tug  Loui  Dole  broke  her  wheel  at  Chicago. 
2.— Steamer  Mary  Ireki  and  consort  ashore  on  Fox  Islands,  Lake  Michigan. 
Brig  Roscins  frozen  in  at  Saint  Helena,  and  canvas  gone. 
Schooners  Inter-Ocean  and  Argonaut  frozen  in  at  East  Saginaw. 
Schooner  I.  M.  Forrest  ashore  at  Evanston,  Lake  Michigan. 
4. — Propeller  Roanoke  aground  on  Rock  Island,  Lake  Saint  Clair. 
6. — Schooner  Blanche,  wheat-laden,  ashore  at  Pultneyville,  N.  Y. 

Schooner  Guido  Ptisten  arrived  at  Milwaukee  with  center-board  broken. 
7. — Barge  Lill4e  May  ran  on  a  reef  at  Marblebead. 

Schooner  M.  R.  Warner  ran  ashore  at  Fox  Island. 
9. — Steamer  Minnie  scuttled  and  sunk  at  Grand  Haven. 
14. — Schooner  David  A.  Wells  arrived  at  Milwaukee  in  a  leaky  condition. 
17. — Steamer  Jamison  burned  at  Grand  Rapids  ;  loss,  $12,000. 

January,  1876. 
No  disasters  were  reported  during  this  month. 

February,  1876. 

9  — Schooner  Wanconna  and  bark  Aquarita  injured  by  collision  in  Detroit  Ri  v-s 
11. — Tug  Maria  Melvin  sunk  at  Oswego. 

Propeller  Dapere  disabled  at  Frankfort,  Mich.,  by  the  breaking  of  her  steau — ■ 
Tug  Livingston  sunk  at  Sandwich  Point,  Detroit  River. 

March.  187a 

4. — Schooner  Harvest  Queen  sunk  at  Detroit. 
5.— Scow  Henry  Young  sunk  at  Port  Huron. 
13. — Tug  Caroline  disabled  in  her  raachiuery  near  Manitee. 
20. — Milwaukee  Bay  blocked  by  ice. 

24. — Scow  Flora  water-logged  and  lost  her  deck-load  in  a  gale  on  Lake  MrcbiAsr*// 
Steamer  City  of  Sanduskv  burnt  and  schooner  William  Elgin  slightly  dai»3«^ 
Port  Stunlev     Loss  §50,000. 
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37.— Taj?  Willie  Richards  raa  ashore  at  Manitowoc,  in  a  leaky  condition,  to  prevent 

sinking. 
38.— Scow  Blue  Bell  struck  the  pier  at  Kenosha  and  sank. 

Schooner  Henry  Brand  driven  against  a  pier  at  Chicago  daring  a  gale  and  dam- 
aged to  the  extent  of  $1,000. 
Schooners  Newland  and  Lndington  and  scow  Forest  hroke  from  their  moorings  at 
Racine  and  were  slightly  damaged. 
30.— Barge  Wolverine  ashore  near  South  Haven,  Lake  Michigan. 

April,  1876. 

4.— Schooner  J.  S.  Wallace  driven  ashore  and  wrecked  near  Sheboygan. 

Scow  Home  lost  her  main-top-mast  in  a  gale  on  Lake  Michigan. 
5.— Scow  Hercules  sunk  near  Kewaunee. 
8.— Propeller  R.  G.  Holland  hecame  disabled  in  her  machinery  and  drifted  ashore 

near  Woodtie  Island. 
12. — Schooner  Mariner  disabled  by  striking  a  pier  while  leaving  Kenosha  Harbor. 
13.— Steamer  Saginaw  damaged   by  collision  with  schooner  H.  G.  Cleveland  in  river 

at  Milwaukee. 
14. — Scow  Salma  ashore  and  full  of  water  at  Bailey's  Harbor. 

Tug  Tarrant  damaged  by  collision  with  schooner  Perry  Hannah  at  Chicago. 
Schooner  Live  Oak  sunk  by  an  ice-shore  at  Kingston. 
15. — Tug  Constitution  4amaged  at  Chicago  by  catching  a  log  in  her  wheel. 

Scow  Evergreen  lost  her  anchor  and  was  driven  ashore  at  Kelley's  Island. 
l*^. — Schooner  Yankee  Blade  sprung  aleak  at  Chicago. 
17. — Steamer  Herald  sank  at  Port  Stanley. 

Scow  D.  R.  Owen  arrived  at  Chicago  leaking. 
*        Ferry  steamers  Victoria  and  Evening  Star  damaged  by  collision  at  Detroit. 
16. — Schooner  Eclipse  ran  aground  at  Waukegau. 

Schooner  Harriet  Rose  ran  ashore  at  Middle  Sister  Island. 
Canal-boat  Cuba,  corn-laden,  sprung  a  leak  at  Chicago. 
19. — Schooner  Wm.  Sbupe  ran  ashore  at  North  Harbor  Reef,  Lake  Erie. 

Steam-barge  Morning  Star  ran  ashore  at  North  Bass  Island. 
20. — Scow  Wm.  Bates  damaged  by  striking  the  pier  at  Port  Washington. 
Steamer  Egyptian  ran  aground  at  Saint  Clair  Flats. 
Propeller  Winona  ran  aground  near  Saint  Clair. 

Scow  Silver  Cloud  sunk  at  Horn's  Pier,  Lake  Michigan ;  raised ;  damage  $500. 
21. — Tug  S.  S.  Coe  destroyed  by  fire  at  Port  Austin,  Mich. ;  loss,  $3,000. 
22. — Scow  Charles  sunk  at  Middle  Bass  Island. 

Schooner  Denmark  sprung  a  leak  at  Port  Colborne. 
23. — Schooner  Lucien  grounded  on  Saint  Clair  Flats  and  was  run  into  by  schooner  Gos- 
hawk and  damaged  considerably. 
Scow  Louisa  went  ashore  in  a  fog  near  Lexington  and  was  scuttled. 
Schooner  L.  A.  Simpson  stove  a  hole  into  her  bow  and  damaged  her  rigging  by 

striking  a  pier  at  Milwaukee. 
Schooner  Walliu  sprung  her  rudder-post  by  striking  a  rock  at  the  entrance  to  Hol- 
land Harbor. 
24. — Steamer  Peerless  sunk  at  Kingston  by  an  ice-jam. 

Tug  Noton  disabled  by  ice  at  the  entrance  to  Niagara  River. 
25. — Steamer  Cuyahoga  damaged  by  fire  at  Chicago. 

^G.-^Captain  Owen  J.  Davis  and  three  sailors  drowned  by  swamping  of  yawl  while 
trying  to  laud  near  North  Monostique,  Mich. 
27. — Scow  Champion  struck  a  pier  at  Manistee  Harbor  and  sunk  ;  her  cargo  of 

hay  and  oats  a  total  loss. 
Disabled  schooner  Falcon  in  tow  of  tug  Ben  Drake  filled  with  water  and  sunk  in 

Chicago  Harbor ;  loss,  $6,000. 
Schooner  Black  damaged  by  collision  with  a  tug  at  Chicago. 
Four  fishermen  lost  in  a  gale  off  Michigan  City. 

William  Hayden  severely  injured  by  line  fouling  on  wrecking-tug  Leviathan. 
Propeller  Montgomery  ran  ashore  at  Graham  Shoals,  Straits  of  Mackinaw. 
Propeller  Bruno  badly  damaged  by  fire  while  lying  at  Chatham.  \ 

Propeller  Cbamplain  damaged  by  ice  in  the  straits. 
28. — Steam-barge  Edward  Kelly  ran  ashore  in  the  straits,  near  Cheboygan. 
Steam-barge  Oscar  Townsend  ran  ashore  at  Old  Mackinaw  Point. 
Schooner  Goshawk  ran  ashore  at  Graham  Shoals,  Straits  of  Mackinaw. 
29. — Schooner  Planet,  lumber-ladeu,  sprung  a  leak  and  was  run  ashore  near  harbor- 
pier,  Milwaukee. 
Steam-barge  Raleigh  ran  aground  in  Saint  Clair  River. 
Steam-bar^e  Robertson  driven  ashore  by  a  gale  in  Saint  Clair  Lake. 
Schooner  Emerald  lost  her  mizzeu-mast  at  Port  Colborne. 
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29. — ScbooDor  Mary  Jane  lost  her  jib-boom  by  collision  at  Port  Colbome.  l-^"^ 

30. — Scbooner  Scotia  lost  ber  top-sail  yard  and  broke  ber  jib-boom  in  a  gale  on  Lake  |  ] 
Michigan. 

Scbooner  Mary  Amanda  damaged  by  collision  witb  Jessie  Linn  at  Chicago. 

Schooner  George  Suffie  lost  her  jib-boom  by  collision  with  a  lumber-pile  at  Oswego. 

Schooner  Potomac  sprung  a  leak  and  was  obliged  to  put  into  Chicago  for  repairs. 

Schooner  Cecelia  damaged  by  collision  with  bridge  at  Chicago. 

May,  1876. 

1. — Steam-barge  Henry  Ward  Beecher  sprung  aleak  and  sunk  in  Spring  Lake,  Grand 
Haven,  Mich. ;  raised. 
Propeller  Argyle  damaged  by  a  collision  witb  the  propeller  Montgomery  in  the 

straits. 
Tug  Mystic  damaged  while  trying  to  raise  a  wreck  at  Middle  Bass  Island. 
2. — Schooners  Challenge  and  Napoleon  arrived  at  Milwaukee  in  a  leaky  ooudition. 

Scow  Adair  aground  on  Middle  Ground,  Saint  Clair  River. 
4. — Schooner  Wawanosh  ran  ashore  on  Sand  Point,  Lake  Huron ;  released. 

Schooner  O.  M.  Bond  lost  her  jib-boom  and  bowsprit  on  Lake  Erie. 
5. — Scow  Mermaid  ran  upon  a  pile  in  Grand  River,  Michigan,  and  water-logged. 

Scow  Annie  Thorne  lost  her  jib-boom  and  foremast  by  a  collision  o£f  Racine,  Lake 

Michigan. 
Steamship  Ket^hum  damaged  by  collision  with  a  bridge  ai  Chicago. 
6. — Propeller  Calabria,  grain-laden,  and  schooner  Mary  Grower  sunk  near  Port  Mait* 

land. 
7.— Propeller  Cuyahoga  broke  her  steam-pipe  and  sprung  aleak  on  Lake  Michigan, 
and  was  towed  to  Chicago  by  a  tug. 
Schooner  Perokee  and  tug  John  Owen  badly  damaged  by  a  collision  in  a  fog  oa 

Lake  Huron. 
Schooner  Belle  McFee,  wheat-laden,  crushed  by  an  ice-shove,  and  sunk  in  Lake 
Huron  ;  loss,  $30,000. 
8. — Tug  Rebel  waa  damaged  by  collision  in  the  river  at  Chicago. 

Schooner  J.  V.  Jones  lost  her  jib-boom  by  collision  in  the  river  at  Chicago. 
9.— Schooneir  Australia  struck  the  pier  while  entering  Muskegon  Harbor  and  sunk; 
raised. 
Schooner  Arctic,  grain-laden,  arrived  at  Detroit  leaking ;  cargo  badly  damaged. 
10.— Propeller  Gordon  Campbell  and  schooner  Jane  Bell  damaged  by  collision  off 

Thunder  Ba^  Light,  Lake  Huron. 
11. — Schooner  Mediterranean  cut  down  by  the  ice  and  sunk  in  Niagara  River  ;  raised. 
Schooner  Joses  damaged  by  collision  with  tug  Van  Dalson  in  the  river  at  Chicago. 
12. — Schooner  M.W.Jones  lost  her  jib-boom  by  a  collision  in  the  river  at  Milwaukee. 
14. — Schooner  Thomas  Quagle  grounded  on  Belle  Island  ;  released. 

Tow-barge  Belle  Stevens  ashoro  near  Put-in-Bay,  Lake  Erie. 
15. — Sloop  Rap  dragged  her  anchor  and  went  ashore  in  a  gale  near  Manitowoc,  Lake 
Michigan. 
Schooner  Pathfinder,  while  entering  Cleveland  Harbor,  damaged  her  aide  by 

striking  the  pier. 
Barge  Lightning  sunk  in  30  feet  of  water  at  Montreal. 

Propeller  California  and  tug  Robb  damaged  by  collision  on  Saint  Lawrence  River. 
Scbooner  J.  Maria  Scott  lost  her  jib-boom  and  had  her  rigging  damaged  by  a  col- 
lision with  the  propeller  Scotia  in  the  straits. 
16. — Schooner  Kate  Howard,  while  entering  Grand  Haven  Harbor,  stmck  the  pier  and 
broke  her  jib-boom,  split  the  cap  of  her  bowsprit,  and  damaged  her  bead-gear. 
Tug  Agate  capsized  off  Ontonagon,  and  two  persons  (Michael  Herbert  and  William 
Hela)  were  drowned. 
17.— Schooner  Thomas  C.  Street  struck  by  a  squall  and  capsized  near  Long  Point,  Lake 
Erie ;  six  of  the  crew  drowned. 
Bark  Sunnyside  ashoro  on  Bois  Blanc  Island  ;  released. 
18. — Propeller  Georgian  ran  ashore,  in  a  fog,  on  Morgan^s  Point,  Lake  Eric ;  released. 
19. — Steam-barge  Ohio  aahore  on  Peche  Island,  Saint  Clair  River ;  released. 
20.-<-Schooner  Isabella  Sands  badly  damaged  by  a  collision  with  the  schooner  Daniel 
E.  Bailey  off  Point  an  Bees  Scies. 
Schooners  American  and  Marysbnrg  damaged  by  collision  off  Braddook's  Point. 
Steamer  Kincardine  aground  near  Kingston  ;  released. 
Steamer  Flora  broke  her  rudder  at  Pent  Water. 
21. — Schooner  Perry  Hanna  ashoro  on  Plum  Island,  Death's  Door,  Lake  Michigan. 

Schooner  Potomac  broke  her  anchor  and  went  ashore  at  mouth  of  Little  Traverse 

Harbor;  released. 
Scbooner  Franz  Sigel  lest  her  jib-boom  by  being  run  into  by  the  propeller  Vander- 
bilt  at  Cleveland. 
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^— Scow  Minnie  Corletfce  lost  her  jib-boom  by  a  ooUision  with  schooner  Alleghany  id 
the  river  at  Milwaukee. 

Schooner  Clipper  Ci^y,  while  entering  Chicago  Harbor  daring  a  gaje,  strack  the 
pier  and  lost  her  fore-mast,  jib-boom,  bowsprit,  and  damaged  her  bows. 

Schooner  Samia  damaged  by  striking  the  pier  while  entering  Chicago  Harbor 
daring  a  gale. 

Tag  Burton  damaged  by  shipping  a  sea  in  a  gale  off  Chicago. 

Schooner  Persia  had  her  jib-boom  broken  in  a  gale  off  Chicago. 

Scow  Supply,  while  trying  to  enter  Kenosha  Harbor  daring  a  gale,  was  driven 
ashore  south  of  the  pier. 

Scow  Hunter  damaged  by  collision  with  a  bridge  at  Racine. 

The  following  vessels  arrived  at  Chicago  damaged:  Bark  Jane  Bell  and  schooner 
Blackhawk  leaking;  Lyman  Davis  minus  a  small  boat;  steamer  Nahant  and 
schooners  Great  West  No.  2  and  Two  Charlies,  portions  of  deck-loads  gone ; 
scow  Four  Brothers,  with  rudders  unshipped,  center-board  jammed,  and  yawl 
fTone,  and  schooner  Ada  Medora  minus  both  anchors  and  main-boom  broken ; 
schooners  Z.  G.  Simmonds,  Ella  Sooville,  and  C.  L.  Johnson  damaged  by  collision 
in  Chicago  River. 

Scow  Sea  Star,  brig  Commerce,  and  sofaooner  Cornelia  sprung  leaks  on  Lake  Mich- 
igan in  a  gale. 

Scow  Emily  lost  her  foremast  in  a  gale  on  Lake  Saint  Clair. 

Schooner  Thomas  Wilson  lost  her  deck-load  in  a  gale  on  Lake  Michigan. 

Schooner  Kate  Kelly  damaged  by  collision  with  steam-barge  Lothair  at  Oswego. 
I. — Schooner  Mocking  Bird  lost  her  jib-boom  and  had  her  small  boat  smashed  by  col- 
lision with  brig  Ketchum  at  Chicago. 

Schooner  Zach.  Chandler  aground  in  the  river  near  Port  Huron. 

Schooners  Lady  Dufferin,  Brooklyn,  Clara  White,  and  Ben.  Franklin  damaged  by  a 
squall  at  Kingston. 

Schooner  Mary  Battle  ashore  at  Amherst  Island  ;  released. 
. — Schooners  Guiding  Star  and  Speedwell  severely  damaged  by  collision  two  miles  off 
Oswego  Harbor. 

Schooner  Thomas  Qaagle  and  barge  A.  C.  Keating  damaged  by  collision  on  Lake 
Huron. 
. — Schooner  Gazelle,  Inmber-laden,  struck  the  island  in  Oswego  Harbor  and  sank. 
. — Tug  Nellie  Cotton  lost  her  rudder,  and  other  damage  in  the  ice  at  Dnluth. 

Propeller  Sovereign  damaged  by  the  ice  at  Duluth. 
. — Barge  Rosabell  damaged  by  collision  with  the  sahooner  Niagara  in  the  river  at 
Chicago. 

Tug  A.  B.Ward  broke  her  connecting-rod  and  cylinder-head  while  towing  in  the 
river  at  Chicago. 
. — Schooner  Dawn  lost  her  jib-boom  and  head-gear  by  collision  with  the  tug  Black 
Ball  at  Chicago. 

Schooner  Grace  M.  Filer  damaged  by  collision  with  barge  Emma  Mayes  in  Chicago 
River. 

Steam-barge  Alice  arrived  at  Cleveland  in  a  disabled  condition. 
L — Schooner  Dick  Somers  arrived  at  Chicago  minus  her  jib-boom. 

Tog  Charles  Nelson  sunk  in  6  feet  of  water  at  Chicago ;  raised. 

Schooner  Pulaski  damaged  by  collision  with  schooner  J.  J.  Case  in  river  at  Mil- 
waukee. 
L. — Tug  O.  B.  Greene  bent  her  shaft  and  broke  her  shoe  at  Chicago. 

Schooner  J.  A.  Holmes  damaged  by  collision  with  a  bridge  at  Chicago. 

Schooners  Three  Brothers  and  Thos.  Gawns  with  tug  Dudley  ashore  in  Mud  Lake ; 
released. 

Propeller  Annie  L.  Craig  damaged  by  ice  coming  out  of  Marquette  Harbor. 

Tag  Mystic  broke  her  shaft  on  Lake  Superior. 

June,  1876. 

— Schooner  Vermont  damaged  by  collision  with  a  bridge  at  Chicago. 

Schooner  Grace  Whitney  broke  her  rudder  by  collision  with  a  tug  at  Saint  Clair 
Flats. 
. — Steamship  Minneapolis  ran  ashore  in  a  fog  two  miles  north  of  Grand  Haven  ;  re- 
leased.' 
Bark  Nelson  lost  her  jib-boom  by  collision  with  schooner  J.  J.  Case,  in  Straits  of 
Mackinaw. 
. — Steamer  Keweenaw  damaged  by  ice  at  Marquette. 

. — Tug  H.  P.  Clinton  badly  damaged  by  striking  a  pier  near  mouth  of  Detroit  River. 
Propeller  Elmira  arrived  at  Detroit  in  a  badTv-dnninged  condition. 
Tug  Ocondra  ran  ashore  upon  the  rocks  in  Port  Elgin  Harbor. 
. — Schooner  Mead  ran  ashore  at  Stony  Point,  Saint  Clair  Lake. 

Tug  A.  Miller  damaged  by  collision  with  schooner  Dolphin  at  Chicago. 


*5» 


rrro 


378  REPORT   OF   THE   CHIEF   SIGNAL-OFFICER. 

• 

6. — Tng  Alice  A.  Gitly  burned  atMaskrgon. 

Schooner  Queen  of  the  West  sunk  at  Chicago. 
Propeller  City  of  Fremont  damaged  by  ice  at  Duluth.     • 
7. — Propeller'Moutreal  ran  ashore  near  Duluth. 

Tng  Tilliughast  damaged  by  fire  to  the  amount  of  $5,000  ofT  Erie. 

St-eam-barge  Superior  uroke  her  crank  off  Sand  Beach,  Lake  Huron. 

Baige  Milwaukee,  grain-laden,  sunk  near  Alexandria  Bay.  |^s 

Schooner  Albacom  ran  a«hore  at  Pinconning. 

Propeller  New  York  and  two  barges  went  ashore  on  Snake  Island,  Georgian 

during  a  fog. 

Schooner  R.  J.  Skidmore  damaged  by  collision  with  canal -steamer  at  Chicago.  .      Iiy^ 
8. — Schooner  Libbie  Nan  became  water-logged  off  Menomville.  lyia. 

Propeller  Nashua  arrived  at  Duluth  with  a  broken  wheel. 
Schooner  Dane  had  a  hole  st'Ove  in  her  port-bow  by  collision  in  Chicago  River. 
Scho«mer  Rouse  Simmons   lost  some  of  her  canvas  in  a  squall  off  Crosse  Point, 

Lake  Michigan.  . 
Schooner   Maggie  damaged  by  collision  with  schooner  Oriental  near  Fighting 

Island. 
Schooner  Raleigh  damaged  by  coUisioikat  Chicago. 
Steam-barge  Tempest  damaged  by  collision  at  Chicago. 
10. — Steamer  Marine  City  ran  ashore  near  Presque  Island. 
Schooner  Ella  Spry  damaged  by  collision  off  Chicago. 

Captain  J.  H.  Crosby,  of  Tug  Queen,  fell  -overboard  in  Oconto  Bay  and  'waa 
drowned. 
II. — Propeller  Robert  Holland  driven  ashore  at  Grindstone  City. 

Bark  Great  West  sprung  a  leak  and  sunk  at  Chicago. 
12. — Steamer  Chicago  and  schooner  Leo  damaged  by  collision  off'  Chicago. 
13. — Tug  May  Queen  damaged  by  tire  at  Oswego  to  the  amount  of  $1,200. 

Captain  George  Pierce,  of  steamer  Simcoe,  fell  overboard  and  was  drownel    At 
Graven  hurst. 
14. — Tug  Urania  disabled  by  getting  a  snag  in  her  wheel  on  Lake  Huron. 
15. — Propeller  Winona  ran  ashore  in  a  fog  near  Point  Sanilac ;  released. 
16. — Schooner  Guido  ran  ashore  near  Sheboygan  in  a  fog. 

Propeller  Dean  Richmond  ran  aground  in  a  fog  near  McGulpin's  Point,  Straits  ^' 

Mackinaw. 
Schooners  Cossack  and  Victor  damaged  by  collision  at  Port  Colborue. 
17. — Scow  Gladiator  and  brig  F^hion  arrived  at  Chicago  leakiuj^. 

Schooner  C.  C.  Barnes  dismasted  in  a  squall  off  North  Mauitou  Island,  Straits  of 

Mackinaw. 
Schooner  Saint  Andrews  went  ashore  on  South  Mauitou  Island,  Straits  of  Mack* 
inaw. 
20. — Tug  Alert  broke  her  cylinder-head  at  Chicago. 

22. — Schooner  Alpha  damaged  by  collision  with  schooner  Cossack  at  Port  Colbome. 
23. — Tug  Louisa  Dale  broke  her  crank- pin  off  Chicago. 

Scow  H.  Wilson  lost  her  top-sail  yard  in  a  souall  in  Lake  Michigan. 

Scow  Radical  badly  damaged  by  collision  witu  schooner  David  Vance,  during  a  fog, 

near  Sheboygan,  Lake  Michigan. 
Schooners  Lone  Star  and  Ithaca  lost  some  of  their  canvas  in  a  gale  on  Lake  Mich- 
igan. 
Scow  D.  R.  Holt  and  schooner  Elizabeth  Jones  damaged  by  collision  at  Chicago. 
Schooner  Grace  Ellen  lost  her  fore-boom  in  a  squall  on  Lake  Michigan. 
24. — Tug  Bryant  ran  on  Horsehoe  Reef,  north  of  Niagara  River,  during  a  fog. 
25. — Schooues  Cynthia  Gordon  arrived  at  Milwaukee  minus  her  jib-boom. 

Tug  Cromwell  had  her  stem  broken  by  collision  with  schooner  G.  W.  Adams  off 
Buffalo. 
27. — Tug  Johnson  broke  her  wheel  at  Chicago. 

Schooners  Charles  Luling  and  S.  Bates  damaged  by  collision  at  Chicago. 
Propeller  City  of  Port  Huron  and  consort  ran  ashore  at  Au  Sable,  Lake  Superior. 
28. — Schooner  Wra.  Aldrich  ran  ashore  at  Egg  Harbor.  . 

29. — Schooner  Cuyahoga  and  steam  fishing-smack  damaged  by  collision  off  Chicago. 
30. — Steam-barge  Tempest  had  her  stem  ^oken  by  collision  with  the  propeller  Peer- 
less at  Chicago. 


Paper  23. 

Indianola,  Tex.,  September  25, 1875. 

To  the  Chief  Sigxal-Officer  of  the  Army  : 

Sir  :  I  have  the  houor  to  submit  the  following  report  of  the  disastrous  storm  which 
visited  this  town  and  vicinity  on  the  15th  and  16th  instant.    The  weather  had  been 
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dnriDg  the  preceding  three  days,  with  easterly  to  Dortbeasterly  winds,  and  a 
sprinkling  of  cirro-stratus  clouds  from  the  same  directions.  The  lirst  decided 
on  of  a  change  of  weather  was  noticed  on  the  night  of  the  14th,  when  the  bar- 

which  had  been  about  normal,  began  falling  steadily,  with  brisk  northeasterly 
iud  threatening  weather  overhead.  During  the  night  the  wind  backed  to  north, 
Jy  increasing  to  **  high  ^'  by  daylight  of  the  15th,  the  steadily-falling  barometer 
iccompanied  it  contradicting  the  otherwise  delusive  appearance  of  an  ordinary 
3r.^  Soon  after  noon  the  wind  increased  to  a  ^^gale,"  with  still  rapidly-falling 
ter,  and  by  2  p.  m.  the  indications  were  so  unusually  threatening  that  special 
observations  were  begun  and  continued  until  5  p.  w.  of  the  16th,  when  the  iu- 

force  in  the  storm  and  tide  necessitated  their  discontinuance  for  prudential 
.    The  results  of  the  observations  are  as  follows : 


Time. 

Barometer. 

Thermom- 
eter. 

Direction. 

Velocity. 

Weather. 

15th. 

29.60 
29.73 
29.70 
29.70 
29.68 
29.70 
29.68 
29.66 
29.63 
29.  .59 
29.56 

29.52 
29.46 
29.39 
29.36 
29.35 
29.36 
29.34 
29.3:J 
29.31 
29.29 
29.22 
29.17 
29.13 
29.06 
29.01 
28.95 
28.90 

o 

84 
83 
^•2 
76 
76 
75 
75 
75 
74 
74 
74 

74 
74 

74 
74 
74 
74 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 

N.R 

N. 

N. 

N. 

N. 

N. 
N.  N.  E. 
N.  N.  E. 
N.N.E. 
N.  N.  E. 
N.N.E. 

N.N.E. 
N.  N.  E. 

N. 
N.  N.  E. 
N.E.E. 

N.E. 

N.E. 

N.E. 

N.E. 

N.K 

N.E. 

N.E. 

N.E. 

N.E. 

N.E. 

N.E. 

N.E. 

40 
36 
40 
38 
41 
40 
48 
53 
56 
58 
60 

.•i6 
60 
66 
68 
64 
58 
66 
56 
64 
60 
74 
72 
73 
68 
72 
76 
82 

ThreatODing. 
Da 

Do. 

Light  rain. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

ght 

Do. 

16tb. 

Do. 

Heavy  rain. 
Liffht  rain. 

Heav\'  rain. 
•     Do. 

Light  rain. 

Heavy  rain. 
Light  rain. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Heavy  rain. 
Do. 

•  •  ••••••• 

•  «•••  •••••••*••••  •••«••  •«••••*• 

Do. 

3n  minutes  later  the  cups  of  the  anemometer  blew  away,  registering  at  the  rate 
iiles  per  hour.  Throughout  the  night  of  the  15th  the  tide  rose  rapidly,  with  a 
%  running,  and  by  morning  of  the  loth  it  was  breaking  over  Mie  beach  and  rush- 
orrents  through  the  streets  at  righ  tangles  with  the  bay.  Buildings  in  prox- 
0  the  beach  were  already  undt  rmining,  and  from  this  time  on  the  work  of 
ition  spread  rapidly.  By  noon  the  two  long  wharves  in  front  of  the  town  were 
lete  wreck,  whole  rods  of  planking  and  timbers  being  lifted  bodily  and  dashed 
eces  among  the  buildings  along  the  shore.  The  streets  now  presented  the 
ince  of  narrow  and  swift  rivers,  to  cross  which  boats  and  quantities  of  rope 
ought  into  requisition,  and  even  with  these  the  passage  was  attended  with 
mger.  The  prairies  in  rear  of  the  town,  as  far  as  the  eye  could  reach  through 
iding  rain  and  spray,  were  deeply  submerged  and  covered  with  quantities  of 
•drifting  debris.  The  high  grade  of  the  G.  W.  T.  and  P.  Railroad,  which 
the  town  on  the  southwest,  was  also  submerged  to  such  a  depth  as  to  make  its 
ardous  and  even  impossible  as  a  means  of  escape  from  the  town.  About  2  p. 
-ge  schooner,  the  only  one  which  chanced  to  be  anchored  off  the  town,  sue- 
to  the  increased  force  of  the  wind  and  drifting  ashore,  stern  first,  striking 
&rly  demolishing  the  telegraph-office  with  her  boom.  Throughout  the  day 
of  men  buffeted  the  strong  current,  dragging  life- boats  and  ftkifis  ladeu 
■scned  women  and  children,  who  were  carried  to  the  strongest  and  most 
ed  bnildings.  Other  parties  were  as  actively  engaged  in  collecting  the  numer- 
^ton-bales  which  at  every  moment  came  eddying  around  the  corners,  and 
them  together  into  the  most  substantial  rafts.  Two  large  rafts  of  this 
tion  were  secured  to  the  large  safes  at  Messrs.  Seeligson  &  Co.  and  Messrs. 
&,  Co.'s  banks,  on  Main  street,  as  a  dernier  ressortj  should  these  buildings 
pi  away.    As  night  drew  near  the  storm  increased  to  a  hurricane,  and  the 
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rain  fell,  or  rather  flew,  in  torrents.     Objects    conld   banlly  be   discerned  acrov 
the  street,   and   the  noise  of  the  wind  and  snrf   was  deafening.     Toward  Dight 
we  observed  the  signal-office  was  rapidly  nnderraining,  and  a  party  of  three,  incladioji; 
myself,  made  an  attempt  to  deflect  the  cnrrent  from  the  last  comer  of  the  boildingby 
means  of  planking  and  other  debris,  but  we  were  obliged  to  retnrn  to  the  office  withoot 
accomplishing  much,  owing  to  the  rapid  succeasion  of  breakers  which  contiBQftllj' 
swept  down  the  street.    The  5  p.  m.  observation,  as  will  be  observed  by  refereooetfO 
the  table  of  special  observations,  gave  the  barometer  28.90  corrected,  a  fall  of  .27  in 
Ave  hours;  the  temperature  remaineil  at  75^,  from  which  ic  varied  but  one  degree 
throughout  the  day,  and  the  wind  was  still  blowing  a  hurricane  from  the  northeast. 
The  anemometer  registered  S2  miles  per  hour,  and  the  rain  had  increased  foarfold. 
The  amount  of  rain  collected  (4.19)  during  the  whole  storm  is  believed  to  be  greatly 
deficient.    At  fifteen  minutes  past  5  the  anemometer  blew  away,  registering  bd  milei 
per  hour.    The  volume  and  immense  velocity  of  water  pouring  through  the  etreets 
was  now  truly  terrible.    As  night  drew  on  the  work  of  rescuing  was  generally  aban- 
doned, every  one  acting  on  the  principle  of  **«aure  qui  peuV^    Small  buildingH  and 
dwellings  were  being  swept  away  on  all  sides,  but  darkness  rendered  assistance  to  the 
unfortunate  inmates  impossible.    Toward  6  p.  m.  a  large  hide  and  wool  warehoose, 
which  stood  in  rear  of  this  office,  fell  in  with  a  loud  crash,  the  owner  fortunately  escap- 
ing with  his  life.    The  fall  of  this  building,  which  stood  immediately  between  the 
signal-office  and  the  bay,  uncovered  the  latter  to  the  full  force  of  the  waves,  and  it 
immediately  became  evident  that  an  early  evacuation  of  the  building  was  expedient. 
Accordingly  a  party  of  six  or  seven  persons,  who  had  collected  in  this  office  forsafetj, 
together  with  myself  and  assistant,  resolved,  if  possible,  to  gain  the  comparanrely 
secured  building  of  Dr.  Lewis,  which  is  obliquely  opposite  and  protected  by  other 
buildings,  to  which  it  is  attached.    We  immediately  set  to  constructing  a  raft  under 
the  lee  of  D.  Sohultz's  store,  the  water  in  the  sidewalk  being  about  breast-deep  at  that 
time.    We  secured  a  number  of  cedar  piles,  which  we  lashed  together  and  covered  with 
a  door.    While  thus  engaged  we  made  the  valuable  acquisition  of  a  large  skiff,  which 
was  more  manageable  and  answered  our  purpose  better  than  the  raft.     Before  leaving 
8chultz*s  building  we  gave  all  the  extra  rope  we  could  spare  to  a  party  of  30  or  4U 
negroes  who  had  congregated  in  the  long  hall,  but  were  unable  to  help  them  farther. 
Most  of  them  left  the  building  forthwith,  and  succeeded  in  reaching  the  banks  (which 
were  already  crowded)  by  means  of  the  rope  guides  which    had   been  established. 
After  the  acquisition  of  the  skiff  our  party  crept  along  under  the  lee  of  the  boild- 
ings  until  opposite  our  destination,  and  succeeded,  after  considerable  difficulty  and 
some  hard  swimming  in  effecting  a  hold  on  the  opposite  gallery,  which  in  our  drenched 
condition  we  climbed  with  difficulty.    The  rain  and  wind  both  iucreased  up  to  mid- 
night, when  the  velocity  must  have  been  fully  100  miles  per  hour.    This  would  have 
blown  in  the  doors  and  windows,  coming  in  gusts  as  it  did,  but  for  the  precaution 
which  had  been  taken  of  securely  boarding  them  up.    Soon  after  midnight  a  change 
in  the  tide  was  noticed;  it  rose  several  inches  for  a  few  minutes,  and  then  began  set- 
ting seaward  rapidly.    This  evidence  of  abatement  was  hailed  with  shouts  of  joy,  and 
was  confirmed  in  a  few  minnt'OS  by  the  actioif  of  the  wind,  which  gradually  baclkedto 
the  north  and  northwest.    The  tide  now  swept  out  toward  the  bay  with  terrific  force, 
the  wind  having  but  slightly  abated ;  and  it  was  at  this  time  that  the  greatest  destruc- 
tion to  life  and  property  occurred.    The  buildings  remaining  had  been  so  loosened  and 
racked  by  northeast  wind  and  tide  that  the  moment  the  tremendous  force  was  changed 
in  a  cross-direction  dozens  of  them  toppled  in  ruins  and  were  swept  into  the  bay.    It 
is  a  noteworthy  fact  that  the  immense  volumes  of  water,  which  for  1^  hours  poured 
over  the  beach  at  Matagorda  Bay  until  for  20  miles  the  back  country  of  prairie  wa9  an 
open  sea,  occupied  but  the  short  space  of  six  hours  to  completely  recede,  ou  the  wind 
changing  to  the  northwest.    The  morning  of  the  17th  opened  cool  and  cloudy,  with  a 
*'gale''  still  blowing  from  the  northwest.    We  emerged  from  our  retreat  at  an  early 
hour,  and  it  was  nut  until  then  we  could  appreciate  the  full  extent  of  the  calamity 
which  had  been  visited  on  the  town.    Fully  three-fourths  of  all  the  buildings  had  en- 
tirely disappeared  from  the  scene,  and  of  those  remaining  a  large  part  were  in  utter 
ruius.    Many  of  those  remaining  had  been  swept  from  their  original  foundations — some 
but  a  few  yards,  others  several  blocks.    Numerous  bayous  indented  the  shore,  occu- 
pying the  places  where  prominent  buildings  stood  twenty-four  hours  previous.    Five 
of  these  bayous  extend  clear  across  the  town,  and  now  join  the  lake  in  rear  of  the  town. 
Seven  others  of  considerable  proportion  had  extended  their  encroacbraeuts  but  par- 
tially across.     A  hurried  glance  toward  the  signal-office  revealed  the  building  in 
which  it  is  located  still  standing,  bnt  in  a  very  racked  condition,  the  building  leaning 
considerably  toward  the  southeast;  the  anemometer  cups  were  gone,  the  telescopic  rod 
remaining  upright.    The  large  vane  hung  bent  and  crooked  off  the  southeast  side  of 
the  building  where  it  hud  fallen.    The  stairs  approaching  the  office  were  wrenched  sev- 
eral inches  away  from  the  sides  of  the  building,  and  on  reaching  the  office  the  doors 
were  all  found -securely  bound  from  the  unnatural  inclination  of  the  building.    After 
some  difficulty  the  front  door  was  opened  sufficiently  to  squeeze  the  body  through 
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eways.  The  office-property  was  fonnd  to  have  siistaioed  but  comparatively  slif^ht 
Doage.  (See  letter  of  27th  iustant.)  The  moruing  observations  of  the  17th  were 
len  with  the  usual  punctuality  and  accuracy,  with  the  exception  of  the  velocity  of  the 
od,  which  could  only  be  estimated.  At  G.17  a.  m.  the  barometer  read  29.24  corrected, 
a  rise  of  34  in  the  previous  thirtf  en  hours.  The  3.17  p.  m.  observation  gave  the  same 
)raious  rise  in  but  eight  hours,  while  the  rise  of  the  eight  hours  ending  at  9.42  p.  m. 
?e  .25.  Toward  night  the  wind  gradually  diminished  to  ^'  high  "  and  veered  to  the 
rtb,  with  clearing  weather  and  cirrus  clouds  from  the  northeast, 
rhe  followiog  is  a  list  of  the  lost  at  this  place  and  Saluria :  John  H.  Leak,  M.  D. ; 
pt.  William  Nicholis,  wife,  and  two  children  ;  two  children  of  J.  H.  Clemeus ;  John 
sholis  and  wife;  Mrs.  Coffin ;  J.  H.  McCreary,  M.  D.,  (quarantine  officer;)  Captain 
Qes  and  wife ;  Max  Holler,  wife,  and  sister ;  George  Humphreys,  wife,  and  two 
ildren  ;  wife  and  two  children  of  John  Humphreys ;  Kev.  R.  Jope  ;  Mrs.  Jope ;  Annie 
pe;  Jessie  Jope  ;  Davenport  Lee  ;  two  adopted  children  of  Rev.  Jope ;  Mrs.  Smith ; 
Dies  Collins;  P.  Centret,  wife,  and  daughter;  Rev.  A.  Hamburg,  wife,  and  child; 
'%.  Morrison ;  Mrs.  Kelley  and  child ;  Mrs.  Herd  and  her  four  children ;  Samuel  Bars- 
d;  Prof.  F.  Goepford;  three  children  of  Alexander  Cole ;  Mrs.  Charles  Ernst  and 
ild;  James  Strang;  Mrs.  Foot  and  child;  Mrs.  Perry  and  child;  two  sailors, 
Dknown  ; )  Thomas  Decrow  and  wife;  Miss  Wilson  ;  Tom  Mayne,  J.  Hall,  Captain 
wks.  Captain  Fink,  light-house  keepers;  Mrs.  McGrath  and  two  children;  Miss  J. 
•nroy ;  Miss  B.  Smith  and  sister ;  Antonie  Denter ;  stranger ;  Mrs.  W.  Coffin  and  two 
ildren  ;  Mrs.  Madden  and  three  children;  Rebecca  Hammond  ;  Thomas  Harrison  and 
0  children ;  R.  P.  More  and  child ;  Colouel  Peters,  wife,  and  son  ;  J.  J.  Schmidt, 
spital  steward  ;  W  inkleman,  patient  in  hospital ;  D.  McMahan,  patient  in  hospital ; 
0  children  of  Mr.  Cahil ;  Mrs.  Captain  Brennau  and  two  children  ;  sister  to  Captain 
ennan ;  Charles  S.  Walker,  wife,  and  four  children ;  Mr.  £.  Clark ;  Peter  Miller ; 
uriet  Linden ;  Adam  Hiller. 

Colored. — John  Young,  wife,  and  child ;  Lila  Ebly  ;  Beny  ;  Rev.  J.  Greene,  wife,  and 
ir  children  ;  Grant  Gibbs,  wife,  and  child ;  P.  Lewis ;  Wallace  Lewis ;  Walter 
kiDs;  Edward  Williams,  wife, and  two  children;  Charles  Jordan  and  wife;  £.  Anto- 
) ;  Puss  Turner  and  two  children  ;  W.  Turner ;  Charity  Daniels ;  Francis  Nelson 
i  three  children  ;  Joseph  Grey ;  Maria  Anderson  and  child ;  Charity  Fisher  and 
o  children ;  Lizzie  Mitchell ;  Jane  Riely ;  George  Rose ;  Susan  Gahler ;  Philip 
les ;  William  Luckly  aud  two  children  ;  Julia  Lloyd  and  three  children, 
rhe  principal  property  losses  at  this  place  are  the  following : 

ych&  Bros $15,000 

nge&Co 20,000 

J.  Ruck 30,000 

E.  Mitchell  &  Co 20,000 

Lewis 10,000 

H.Regan 10,000 

J.Kew 20,000 

Alexander 30,000 

Villeneuve 10,000 

Sullivan 20,000 

C.Wara 10,000 

A.Hoyt 5,000 

lliam  Westoff 15,000 

Iter  House 6,000 

lliam  Morrison 10,000 

Uiam  Hogan 6,000 

r.Beisner : 15,000 

Q.  W.  H.  Woodward 10,000 

nry  Sheppard 5,000 

K.Woodward 7,000 

J.M.Renss 4,000 

Jontret 7,000 

B.  Burbank 5,000 

H.  Grain 2,000 

U.  Proctor 4,000 

drew  Eidelback 8,000 

licCupin 6,000 

dter  Merryman 1,000 

pt.  M.  Brennan 2,000 

(xander  Cole 1,000 

»be  Hotel  and  fixtures 5,000 

lliam  M.Cook 1,500 

Willerman 5,000 

Eichlitz : 7,000 

wieParrish 1,000 


1 
382  REPORT   OF   THE   CHIEF   SIGNAL-OFFICER. 

JohnBnrk $2,000 

Beanmont  aud  Parker 1,000 

J.  Mahoii 1,000 

H.Miller 5,000 

Morfj^an  Railroad  Company 55,000 

Morgan  Wharf 40,000 

Range  and  Sheppard  Wharf 10,000 

J.  McDonald 2.500 

I.  Hollin 1,000 

J.  Smith 1,500 

Ang.  Swartz 1,000 

Mr«.  Cahil 2,000 

J.  F.  Harani 1,000 

Patrick  Smith 2,000 

Chris.  Snrrieson 1,000 

D.  Schnltz 1,000 

S.  Marks 1,000 

Mrs.  Ash  worth 1,500 

F.  Damie 1,500 

Loais  dePlanque 1,500 

C.  A.  Ogsbury 1,500 

Mrs.  A.  Lipscomb 1,000 

Mrs.  Crosland 1, 000 

Episcopal  church  and  parsonage 9,000 

Catholic  church 2,000 

George  Seeligson- 1,000 

J.  E.  Barlow 1,000 

Methodist  church,  (colored) 1,000 

Joe  Henderson 1,000 

W.  P.Milby 1  000 

Catholic  convent 2,000 

J.  K.  McCreery 1,000 

Presbyterian  church .• 1,500 

Nelson  McCreary 10,000 

Casino  Hall 5,000 

A.  Straube 3,000 

Masonic  Hall 5,000 

A  large  number  of  small  houses,  nambering  probably  TiO,  at  ^300  each 15, 000 

Total , 528,000 

The  following  is  a  list  of  vessels  lost  and  damaged,  (coasting  vessels :) 
Schooner  Edith  Belle  Nason,  Captain  Smith,  wrecked  at  Indianola. 
Schooner  Bibb,  United  States  Coast  Survey,  ashore  on  Panther  Island  ;  total  wreck. 
Schooner  Henrietta;  Captain  Steinhart,  dismasted  and  ashore  on  Matagorda  Island. 
Schooner  Andrew  Bordan,  Captain  ^  dismasted,  60  yards  ashore  on  Matagorda 

Island. 
Schooner  Peedie,  Captain  Gorom,  wrecked  inland  at  Saluria, 
Schooner  Comet,  Captain  Vialla,  ashore  at  Aransas  Pass. 
Schooner  Rescue,  Captain  Smith,  wrecked  at  Saloria ;  the  captain  lost. 
Schooner  Comet  wrecked  5  miles  inland  at  Indianola. 

Schooner  Crinoline,  owner  Thomas  Deguian,  Galveston,  ashore  near  shell-banks. 
Schooner  Agues,  Captain  Brennan,  wrecked  2  miles  inlaudat  Indianola. 
Schooner  Pbccnix,  Captain  Pappadola,  dismasted  2  miles  inland  at  Indianola. 
Schooner  Rebecca,  Captain  Jones,  from  Galv.  ston,  ashore  at  Aransas  Pass. 
Schooner  Emily,  Captain  Wetherell,  dragged  anchor  8  miles  near  Corpus  Christi. 
Schooner  Mabel,  Captain ,  lost  mast  30  miles  southeast  of  Aransa^i  Pass ;  came 

in  under  a  jury-mast. 

Eitst  and  west  shoal-lights  at  entrance  of  Matagorda  Bay  gone.  A  great  number  of 
cattle  aud  sheep  in  the  southeastern  portion  of  Calhoun  County  and  Matagorda  Penin- 
sula and  Island  were  drowned;  the  number  is  variously  estimated  at  from  ten  to 
twenty  thousand  head.  Great  damage  to  cotton  and  sugar  crops  is  reported  from  Mat- 
agorda County.  An  immense  amount  of  damage  of  a  general  nature  has  been  done, 
which  is  not  included  in  the  preceding  estimate,  such  21s  the  formation  of  pennaneni 
bayons,  which  would  require  vast  expenditure  to  fill  up,  and  the  preceding  losses 
are  ratlier  deficient  than  otherwise,  being  calculated  according  to  the  depreciated 
value  of  property  before  the  storm. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

C.  A.  SMITH, 
Sergeantf  Signal-Service,  U,  S,  J. 
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Paper  24. 

WEEKLY  WEATHER  CHRONICLE. 

War  Department,  Office  of  the  Chief  Signal-Officer, 
'  Division  of  Telegrams  and  Reports 

for  the  henefit  of  Commerce  and  Agriculture, 

tVashingianj  D,  C^  June  5,  lb76. 

GENERAL  SUMMARY  FOR  THE  WEEK  ENDING  MONDAY,  JUNE  5,  1876. 

An  area  of  high  barometer  and  cool  weather  moved  sonthenstward  over  the  Lake 
region,  Canada,  New  £n;;laod,  and  the  Middle  States  duriiit;  Monday  and  Tuesday  of 
the  past  week.  An  area  of  low  barometer  appeared  in  Dakota  on  Tuesday,  moved 
slowly  eastward  during  Wednesday  and  Thursday,  and  passed  over  Lake  Superior  into 
Canada  Thursday  night,  A  second  depression  moved  from  Michigan  and  Indiana 
eastward  to  the  Atlantic  during  Saturday  and  Sunday. 

The  rain-fall  for  the  past  week  averagesabout  an  follows  in  the  varions  districts :  Saint 
Lawrence  Valley,  0.20  inch;  New  England, 0.98;  Middle  Atlantic  States,  1..50 ;  South 
Atlantic  States,  0.87;  Eastern  Gulf  States,  1.75;  Western  Gulf  States,  1.80;  Lower 
Lake  region,  0.7.5;  Upper  Lake  rejjion,  0.95;  Ohio  Valley  and  Tennessee,  1.50;  Upper 
Mississippi  Valley,  0.80;  Missonri  Valley,  0.60;  Mmnesota,  0.60. 

Mondaxft  May  29. — The  temperature  fell  rapidly  in  the  Lake  region  and  Canada,  and 
during  the  night  in  New  York  and  New  England,  with  northerly  winds,  rising  barom- 
eter, and  cloudy  or  rainy  weather,  followed  by  clearing  and  clear  weather  during  the 
afternoon  and  evening  in  the  Lake  region  and  Canada.  Warm,  partly  clopdy  weather, 
with  rain  areas  or  thunder-showers,  continued  in  the  Gulf  and  South  and  Middle 
Atlantic  States.  Clear  or  fair  warm  weather  was  generally  reported  from  the  north- 
west, the  Ohio  Valley,  and  Tennessee. 

Tuesday^  30. — Clear  or  fair  cool  weather  prevailed  throughout  the  Lake  region, 
Canaia,  New  England,  and  the  Middle  States,  with  northwesterly  to  northeasterly 
winds.  The  temperature  continued  high  in  the  remaining  districts  east  of  the  Rocky 
Mountains,  with  clear  or  fair  weather  in  the  South  Atlantic  States,  the  Ohio  Valley, 
and  the  Northwest;  but  with  partly  cloudy  weather  and  frequent  thunder-showers 
from  the  Gulf  northward  to  Tennessee  and  Arkansas. 

Wrdnwday.^X, — Clear  or  fair  weather,  easterly  to  southerly  winds,  and  rising  tem- 
perature prevailed  in  the  lower  Lake  region,  the  British  Provinces,  New  England,  and 
the  Middle  States,  and  easterly  winds  and  cooler,  partly  cloudy,  wear  her  in  the  South 
Atlantic  States.  Warm,  cloudy  or  partly  cloudy  weather,  with  rain  areas  or  local 
thunder-showers,  was  reported  from  the  remaining  districts  east  of  the  Rocky  Mount- 
ains, attended  in  the  Northwest  and  the  Upper  Lake  region  by  brisk  and  high  south- 
erly winds. 

Thursday^  June  l.—^arm,  cloudy  or  partly  cloudy  weather,  southerly  winds,  and 
frequent  thunder-showers  continued  from  the  Gulf  northward  to  the  Upper  Lake  region 
and  the  Northwest.  Rising  temperature,  clear  or  fair  weather,  and  easterly  to  south- 
erly winds  were  generally  reported  from  the  eastern  and  northeastern  sections  of  the 
country. 

Friday^  2. — Warm,  partly  cloudy  weather,  with  rain-areas  or  local  thunder-showers, 
prevailed  from  the  Ohio  Valley,  Southern  Missouri,  and  Indian  Territory  southward  to 
the  Gulf,  and  warm,  clear,  or  fair  weather  throughout  the  Atlantic  States.  Partly 
cloudy  weather,  falling  temperatures,  and  rain-areas  were  reported  from  the  Northwest, 
the  Lake  region,  and  Canada. 

Saturday^  3. — Clear  or  partly  cloudy  cool  weather  was  reported  from  the  Northwest, 
and  cool,  partly  cloudy  or  rainy  weather  from  the  lake  region,  the  Saint  Lawrence  Val- 
ley, New  York,  and  New  England.  Warm,  partly  cloudy  weather,  with  numeroas 
thunder-showers,  prevailed  elsewhere  east  of  the  Rocky  Mountains. 

Sunday,  4. — Cool,  clear,  or  partly  cloudy  weather  prevailed  in  the  Northwest  and 
the  Lake  region,  and  clear  or  clearing  weather,  with  falling  temperature,  from  the  Ohio 
Valley,  Southern  Missouri,  and  Indian  Territory  southward  to  the  Gulf.  Cloudy  or 
partly  clondy  weather,  with  rain-areas  or  thunder-showers,  continued  throughout  the 
Atlantic  States. 

Jdauday,  5. — Cool,  cloudy,  or  rainy  weather  is  reported  this  morning  from  New 
England  and  the  EaAt«rn  British  Provinces,  and  partly  cloudy  or  clearing  weather, 
with  rain -areas  and  falling  temperature,  from  the  South  Atlantic  States.  Clear  cool 
weather  prevails  elsewhere  east  of  the  Rocky  Mountains. 


KIVKR8. 

ias  fallei 
has  risen  from  nine  to  forty  inches  between  Fort 


Daring  the  past  week  the  Red  River  has  fallen  one  foot  at  Shroveport.    The  Missouri 

Sul'.y  and  Hermann.    The  Mississippi 
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has  fallen  nineteen  inches  at  Saint  Paul,  two  and  a  half  feet  at  La  Crosse,  nineteen 
inches  at  Dubnque,  five  and  a  half  feet  at  Memphis,  four  and  a  half  feet  at  Helena, 
six  inches  at  VickKbnr^,  and  three  at  New  Orleans,  but  has  risen  eleven  inches  at  Keo- 
kuk, thirteen  at  Saint  Louis,  and  is  now  rising  at  Cairo;  the  water  still  remains  nearly 
three  feet  above  the  dan>^er-line  at  Vicksburg.  The  Ohio  has  fallen  two  feet  at  Pitts- 
burgh, four  at  Marietta,  eight  at  Cincinnati,  two  at  Louisville,  and  three  at  Evans- 
ville.  The  Savannah  has  changed  but  little  at  Augusta.  The  Cumberland  and  Ten- 
nessee  have  risen  slightly.  The  Arkansas  is  now  falling  at  Little  Rock.  The  Alle- 
gheny, Monongahela,  and  Youghiogbeny  have  fallen  slightly. 
Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig,  Gen,,  (Bti,  As9g%)  Chief  Signal-Officer,  U,  5.  A. 


Paper  25. 
MONTHLY  WEATHER  REVIEW,  JULY  1875. 

INTRODDCTION. 

The  current  Weather  Review  is  compiled  from  information  furnished  by  eighty-five 
regular  Uuited  States  Signal-Service  stations,  twelve  Canadian  stations,  seveoteea 
United  States  Army  surgeons,  one  naval  hospital,  two  hundred  and  sixty-uine  volao- 
teer  observers,  and  from  newspaper  reports  of  weather  and  storm  phenomena. 

The  chief  features  of  the  month's  meteorology  were:  (1)  the  frequency  and  destroo- 
tiveuess  of  local  storms  and  tornadoes  in  the  interior  and  trans-Mississippi  sections  of 
the  country,  greatly  impeding  travel  and  transportation,  and  inflicting  serious  damage 
upon  the  turnpikes  ana  railroads  and  loss  of  property  in  many  towns  and  cities,  as 
well  as  causing  great  disaster  to  all  growing  crops  and  grain  standing  in  the  fields; 
(2)  the  extremely  high  mean  temperature  in  the  South  Atlantic  and  Gulf  St^ites,  aod 
also  the  prolonged  drought  in  the  cotton-producing  belt ;  (3)  the  low  temperature  in 
the  Upper  Lake  region ;  (4)  the  extraordinary  precipitation  in  the  Ohio  Valley  and 
Tennessee  and  the  districts  to  the  north westwanl,  preparing  the  way  for  the  serioos 
and  destructive  freshets  and  floods  which  ensued  after  the  month  of  July  closed; 
(5)  the  scarcity  of  auroral  displays ;  (6)  the  encouragingly  few  reports  of  grasshop- 
pers and  locusts  in  the  agricultural  districts. 

ATMOSPHERIC  PRESSURE. 

The  average  monthly  distribution  of  pressure  is  given  on  Chart  No.  II.  From  thie 
it  will  be  seen  that  the  highest  mean  pressure,  as  usual  for  Julf,  was  in  the  Sonth 
Atlantic  and  East  Gulf  States,  where  also  prevailed  the  highest  temperatures.  The 
area  of  lowest  mean  barometer  was  in  the  Northwest. 

(1)  Areas  of  high  barometer. — ^Tbere  were,  during  the  month,  five  well-defined  areas  of 
high  barometer,  which,  with  one  exception,  came  from  the  Northwest  and  Lake  region. 
The  last  of  these  was  of  ^reat  importance  in  determining  the  serious  weather-condi- 
tions of  the  two  last  days  m  July. 

I.  On  the  last  day  of  June,  a  decided  area  of  high  pressure  (noticed  in  the  June 
weather  review)  progressed  over  the  lake  region  in  a  southeastward  direction,  and 
made  itself  felt  on  the  1st  of  July  by  cool  and  generally  cloudy  weather  over  all  sec- 
tions north  of  the  Ohio  Valley  and  in  the  Middle  States,  except  Virginia.  There  were 
frequent  rains  followinj|p  this  area  in  the  lake  region,  and  southwestward  to  Missouri 
and  Tennessee.  This  high  barometer  passed  off  the  Middle  Atlantic  coast  on  the  3d 
and  3d  of  July  ;  but,  after  so  doing,  it  worked  along  the  coast  southwardly,  and  with 
accessions  of  pressure  off  the  Sonth  Atlantic  coast,  remained  nearly  stationary  there 
for  several  days,  but  unaccompanied  by  any  peculiar  circumstances. 

II.  On  the  6th,  another  decided  area  of  high  barometer  was  reported  from  the  Upper 
Mississippi  Valley  and  the  Northwest,  producing  a  general  reduction  of  temperature 
everywhere  north  and  west  of  the  Ohio  Valley.  This  area  becanie  most  clearly  marked 
and  central  in  Minnesota  on  the  morning  of  the  7th,  when  the  unusually  high  pressure 
(for  the  season)  of  30.36  inches  was  reached,  the  thermometer  falling  to  60^  or  below. 
The  area  slowly  advanced  southeastwardly  to  the  Ohio  Valley  and  Tennessee,  and  by 
midnight  of  the  7th  extended  from  the  lakes  to  the  Gulf,  but  unattended  by  cloud  or 
rain  of  any  consequence,  except  in  the  Lower  Mississippi  Valley.  After  this  date  it 
slowly  diffused  itself  over  the  Lower  Lakes  and  the  Alleghany  region,  and  on  the  morn- 
ing of  the  8th  the  whole  country  east  of  the  Mississippi  River  was  under  a  pressure  of 
from  30.20  to  30.30  inches.  Accompanying  this,  on  the  immediate  Atlantic  coast,  were 
light  rain-fall  and  general  reduction  of  temperaturci  with  northerly  and  easterly  winds. 
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This  area  passed  off  the  Atlantic  coast  dnrinj;  the  night  of  the  8th,  and  remained  nearly 
stationary  for  sixteen  honrs. 

III.  On  the  16th,  after  a  long  interval  in  which  the  pressure  was  generally  low,  a 
third  noticeable  high  barometer  appeared  in  the  Upper  Lake  region,  and  slowly  devel- 
oped eastwardly  to  the  Lower  Lal^es,  and  thence  over  the  Middle  States,  with  decidedly 
cool  weather  and  northerly  winds.  On  the  morning  of  the  20th,  it  bad  passed  off  the 
Middle  Atlantic  coast,  whence  it  immediately  disappeared. 

lY.  A  noteworthy  rise  of  the  barometer  was  reported  from  the  South  Atlantic  and 
Onlf  States  very  generally  on  the  25th  and  26th,  owing,  perhaps,  to  higher  pressures  in 
the  Atlantic  Ocean  north  of  the  West  Indies.  This  high-pressure  area  iu  the  South 
i^main^  until  the  afternoon  of  the  27th,  but  no  noticeable  phenomena  were  connected 
With  it 

V.  On  the  morning  of  the  30th,  an  important  and  apparently  extensive  area  of  high 

pY^esure  was  reported  from  the  Northwest  and  the  Upper  Lake  region,  slowly  extending 

^OQtheastwardly,  with  cool  weather  and  northeast  and  northwest  winds  over  the  Lake 

''^SioD.    This  was  the  precursor  of  those  heavy  and  torrential  rains  that  subsequently 

^<&U  in  the  last  two  days  of  the  month  in  more  southerly  and  easterly  parts  of  the  coun- 

^^1  and  constitute  a  significant  element  of  the  month's  meteorology.    On  the  afternoon 

of^the  30th,  as  this  high  pressure  forced  its  way  southward,  its  cool  northerly  winds 

DaeetiDg  the  warm  and  vapor-laden  winds  from  the  Lower  Mississippi  Valley,  covered 

tbe  country  from  Minnesota  to  Texas  with  cloudy  weather,  which,  with  continued 

Inaction  of  temperature  and  condensation,  gave  heavy  rains  in  the  Lower  Mississippi 

Vdlley  and  Texas.    This  long  rain-belt  now  began  to  extend  eastward  into  the  Ohio 

Valley,  which  it  reached  on  the  night  of  the  30th,  with  precipitation  that  was  very 

seriously  felt  along  all  the  principal  water-courses.    The  rains,  too,  were  very  heavy 

OD  the  31st  in  the  Central  Mississippi  Valley,  in  some  places  exceeding  four  inches  in 

sixteen  hours.    The  high  barometer  still  remained  over  the  Lake  region  up  to  the  close 

of  the  month,  serving  as  a  feeder  of  cold  air  to  condense  the  vapor  in  the  warmer  and 

moist  air  of  the  regions  south  of  it.    The  low  temperature  was  diffused  over  the  Middle 

States  on  the  31st,  and  was  effective  in  producing  heavy  rains.     But  the  further  and 

interesting  history  of  this  high  barometer,  in  connection  with  low  barometer  No.  VIII, 

belongs  to  the  August  weather  review. 

(2)  Areas  of  low  barometer, — With  one  or  two  exceptions,  these  areas  have  been  of  an 
ill-defined  and  feeble  type,  and,  though  influential  (in  connection  with  the  high 
barometer  areas)  in  producing  the  numerous  and  destructive  local  storms  and  heavy 
rains  of  the  month,  they  have  been  productive  of  but  few  high  winds  on  the  Lakes  or 
lUong  the  Gulf  and  Atlantic  coasts. 

The  total  number  of  low  barometer  areas  for  July,  worthy  of  notice,  is  eight.  But 
the  last  of  these  had  but  partially  developed  when  the  month  closed;  its  history,  there- 
fore, will  mainly  belong  to  the  August  weather  review.  The  tracks  of  these  areas  will 
be  found  on  Chart  No.  I. 

No.  I.  The  first  depression  calling  for  remark  was  definitely  observed  on  the  midnight 
of  the  1st,  then  in  Western  Kansas,  and  moving  at  the  usual  rate  of  speed  toward  Lake 
Superior.  As  it  crossed  the  Upper  Mississippi  Valley,  it  was  attended  by  heavy  rains, 
which  extended  eastward  to  the  Ohio  Valley  and  Tennessee.  Thus,  in  the  beginning 
of  the  month,  commenced  the  rain-fall  which  has  proved  so  disastrous  in  many  of  the 
interior  agricultural  districts.  This  first  area  passed  away  over  the  Upper  Lake  region 
on  the  3d  and  4th,  with  frequent  but  gentle  rains  in  that  section. 

Accompanying  this  depression  there  were  some  violent  local  storms.  One  of  these 
was  felt,  in  terrific  force,  on  the  3d,  near  Saint  Joseph,  Missouri.  Another  was  reported, 
on  the  afternoon  of  the  4th,  from  the  vicinity  of  Denver,  Colo.,  with  heavy  hail  and 
rain,  which  proved  very  destructive.  The  Denver  and  Rio  Grande  Railway,  and  the 
Denver  Pacific,  were  damaged  in  several  places,  and  the  wheat-crops  injured  iu  the  sur- 
rounding country. 

No.  II.  This  low-pressure  area  passed  along  the  northern  frontier  of  the  conutry, 
having  entered  the  field  of  observation  a  little  northwest  of  Lake  Superior  late  on  the 
9th,  aud,  crossing  that  lake  in  a  direction  east-southeast,  traveled  over  Lake  Huron 
and  thence  to  the  Saint  Lawrence  Valley,  vanishing  beyond  the  Nova  Scotia  coasts,  after 
midnight  of  the  11th.  There  was  nothing  unusual  m  its  progressive  velocity ;  but, 
after  passing  the  Saint  Lawrence  Valley,  the  pressure  in  the  center  fell  quite  decidedly. 
It  was,  comparatively,  a  dry  storm,  and  was  attended  by  no  dangerous  winds. 

No.  Ill  was  also  a  lake-storm,  though  of  an  undecided  type,  and  rainless  through 
the  larger  portion  of  its  central  track.  Approaching  the  lakes  from  Minnesota,  its 
coarse  lay  near  the  central  lake-line,  bending  a  little  to  the  south,  until  afr<er  it  reached 
the  mid-Saint  Lawrence  Valley,  when  it  deviated  to  the  northeastward,  and  probably 
entered  the  North  Atlantic  Ocean  on  parallels  north  of  Newfoundland.  Its  progress 
through  the  United  States  and  Canada  lasted  from  the  midnight  of  tbellth  to  the  after- 
noon of  the  14th,  when  it  disappeared. 

No.  IV — a  much  more  decided  depression  than  its  two  predecessors — was  first  reported 
firom  Dakota  on  the  14th,  and  its  path  was  more  to  the  southeastward  than  Nob.  II  and 
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HI.  The  Dakota  barometers,  on  the  night  of  the  14th,  were  reading  as  low  as  29.40 
and  29.50.  The  advance  of  this  area  across  the  Lake  region  was  marked  by  considerable 
precipitation,  exceeding  half  an  inch  of  rain  in  many  places.  This  rain-fall  was  rather 
greater  as  the  depression  traversed  the  mid-Saint  Lawrence  Valley,  and  proved  occa- 
sionally very  heavy  on  the  coasts  of  New  England  and  Nova  Scotia,  toward  which  it 
moved,  and  off  which  latter  it  disappeared  at  the  close  of  the  17th. 

No.  y.  This  depression  was  the  first  of  the  month,  whose  origin  and  course  wero 
wholly  within  the  interior  of  the  United  States.  It  was  first  distinctly  traceable  in 
Kansas  and  Nebraska  on  the  16th,  and  thence  moved  nearly  due  east  to  the  Mid- 
dle Atlantic  coast,  with  unusual  progressive  velocity,  its  highest  speed  reaching  nearly 
thirty  miles  an  hour,  from  the  midnight  of  the  17th  to  the  afternoon  of  the  18th,  when 
it  was  lost  sight  of  beyond  Sandy  Hook.  It  was  attended  at  the  first  by  very  heavy 
rains  in  the  Missouri  Valley  during  the  night  of  the  16tb,  on  which  a  rain-fall  of  two 
inches  occurred  at  and  near  Omaha.  While  moving  rapidly  south  of  the  lakes  freqnent 
rains  fell,  and,  following  its  passage,  both  frequent  and  heavy  rains  were  reported  from 
the  Lower  Lakes. 

As  this  area  of  low  barometer  was  forming  on  the  16th,  a  very  violent  local  storm 
passed  over  Louisville,  with  some  damage  to  property,  and  heavy  rain.  Early  on  the 
morning  of  the  16th  a  severe  thunder-storm  broke  over  Aurora,  111.,  and  swept  the 
country  around,  causing  considerable  damage  to  crops.  On  the  17th  and  18tb,  aa 
the  depression-center  moved  east  toward  the  Middle  Atlantic  coast,  violent  storms  were 
experienced  in  Virginia. 

No.  VI  passed  almost  entirely  beyond  the  field  of  observation,  north  of  the  Lakes, 
during  the  21st  and  22d.  It  was  followed  by  light  rains  in  the  Lake  region,  and  more 
considerable  rain-fall  east  and  northeast  of  the  Lakes.  But  it  was,  otherwise,  of  no 
special  significance. 

No.  VII,  originating  west  of  Lake  Superior  on  the  24th,  advanced  slowly  over  the 
lake,  and  quickly  disappeared  to  the  northeastward  on  the  night  of  the  25th,  apparently 
moving  toward  Hudson's  Bay.  It  was  preceded  and  followed  by  rain  on  and  near  its 
pathway,  and  by  high  winds  on  Lake  Huron,  but  it  was  not  widely  felt  within  the 
scope  ot  the  meteorological  observations. 

No.  VIII.  This  was  by  far  the  most  important  storm  of  the  month ;  but  as  already 
stated,  its  history  cannot  be  given,  except  in  a  fragmentary  form,  in  this  month's  re- 
view, as  it  had  just  began  its  advance  eastward  when  the  month  of  July  closed. 

It  originated  in  Southwestern  Kansas  on  the  29th  and  30th,  remaining  nearly  station- 
ary for  sixteen  hours,  when,  on  the  morning  of  the  31st,  it  began  moving  very  slowly 
in  an  euHt- northeast  direction,  toward  and  up  the  Ohio  Valley.  In  its  incipiency  it 
was  marked  by  very  heavy  rains  in  the  Lower  Missouri  and  Central  Mississippi  Valleys; 
and  these  rains,  at  an  early  period  of  its  development,  extended  eastward  to  the  Ohio 
Valley.  Some  of  the  larger  rain-falls,  which  occurred  in  eight  hours,  were  at  Yauktoo, 
1.45  inches,  and  at  Louisville,  2.09  inches  on  the  night  or  the  29th;  .98  and  .61  inch, 
respectively,  at  Leavenworth  and  Cairo  on  the  30th ;  3.44  inches  in  eight  hours  at  Ke- 
okuk on  the  31st,  and  numerous  minor  but  very  decided  falls  on  the  same  day  overall 
the  surrounding  country,  reaching  far  up  the  Ohio  Valley. 

(3)  Local  storms  and  tornadoes.— A  few  of  the  local  storms  have  already  been  no- 
ticed, snch  as  were  immediately  associated  with  and  whose  courses  lay  along  the  cen- 
tral paths  of  the  low  barometer  areas.  Bnt  many  others  of  serious  import,  traceable 
to  the  interaction  of  the  high  and  low  pre^ssure  areas,  with  their  contrary  conditions 
of  wind,  temperature,  and  moisture,  were  reported.  Among  the  principal  local  rain- 
storms and  thunder-storms  may  be  mentioned  the  following : 

From  the  9th  to  the  12th  large  quantities  of  rain  fell  in  Middle  Tennessee,  and  on  the 
12th,  the  precipitation  between  Nashville  and  Decatur  was  very  heavy.  On  the  13th, 
a  severe  local  gale  swept  over  Pittsburgh  and  vicinity.  It  was  considered  one  of  the 
heaviest  storms  of  the  season,  occasioning  much  loss  of  property  and  injury  to  persons. 
Trees  were  uprooted,  chimneys  demolished,  and  houses  and  mills  damaged.  A  severe 
gale  and  thunderstorm  visited  Chicago  on  the  ni^ht  of  Thursday,  July  1.5,  and  also, 
on  same  date,  a  similar  meteor  passed  over  Baltimore  with  destructive  effects.  On 
the  17th  a  very  severe  storm  visited  Petersburgh,  Va.,  following  the  course  of  the  James 
River,  proving  very  disastrous  to  houses  and  the  crops  in  the  neighboring  country. 
Equally  severe  storms  deluged  the  country  around  New  Albany  and  Evansville,  lud., 
drowning  the  crops  in  many  localities,  on  the  21st  and  22d.  Also  in  Baltimore, 
on  the  27th,  a  very  damaging  thunder  and  rain  storm  prevailed.  A  rain-storm  which 
set  in  at  Logansport,  Ind.,  on  the  30th,  continued  with  but  little  interruption  for 
thirty  hours.  On  the  morning  of  the  15th,  about  1  a.  m.,  a  severe  wind-squall  passed 
over  Chicago,  in  which  it  is  supposed  that  a  party  of  balloonists  (who  ascended  the 

Srevious  afternoon  from  that  city,  and  were  driven  by  a  southwest  wind  over  Lake 
lichigan)  were  caught  and  perished.    The  squall  came  from  the  northeast.    A  very 
heavy  thunder-storm  was  reported  from  Norfolk  on  the  6th.    On  the  25th  of  July,  a 
violent  hail-storm  occurred  at  Ula,  Colo. 
The  great  rain-storm  which  set  in  at   Indianapolis  at  10  p.m.  of  the  31st,  lasted 
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twelre  honrs,  and  the  rain-fall  was  3  inches.  Heavy  as  the  rains  of  the  last  week 
in  July  were  at  Dayton,  and  in  the  valley  of  the  Miami,  the  precipitation  of  the  3l8t 
was  still  heavier,  and  the  crops  were  greatly  damaged.  To  these  local  storms  already 
mentioned,  must  be  added  that  of  the  26th,  at  Abbottsburgh,N.  C. ;  that  of  the  27th,  at 
Leavenworth,  Kaus.,  and  that  of  the  2dth,  at  New  Albany,  lud. ;  the  heavy  rain- 
storms near  Denver,  on  the  9th,  which  flooded  Vailroads  and  forced  them  to  suspend 
operations  temporarily,  and  on  the  17th  and  18th,  in  the  adjacent  mountains,  seriously 
interfering  with  mining  work ;  the  storm  at  Shreveport,  La.,  on  the  24th  ;  a  furious 
wind-storm  at  Cape  Henry  on  the  18th,  in  which  the  wind  blew  72  miles  an  honr ;  the 
hftil-storm  at  Bismarck,  Dak.,  on  the  14th,  with  many  hail-stones  two  inches  in  diam- 
eter and  some  much  larger. 

On  the  13th  a  severe  tornado  struck  West  Point,  N.  T.,  at  7.10  p.  m.  The  first  ap- 
pearance of  it  was  a  black  cloud  shooting  over  Crow's  Nest.  Trees  were  torn  up,  and 
broken  off,  and  blown  some  distance.  Teams  on  the  roads  were  blown  over,  and  the 
window-panes  in  the  exposed  portions  of  the  buildings  were  destroyed.  The  lightning 
display  was  very  sharp,  and  the  tornado  was  accompanied  by  heavy  hail.  No  loss  of 
life  took  place. 

On  the  29th  of  July  a  tornado,  accompanied  by  a  water-spout  reported  fifty  feet 
high,  passed  over  Great  Bay,  near  Little  Egg  Harbor,  on  the  New  Jersey  coast.  The 
meteor  came  from  the  southwest,  and  was  very  violent,  tearing  up  trees  by  the  root. 

At  La  Crosse,  Wis.,  on  the  24th,  (at  8.40  p.  m.,)  after  a  densely  hazy  and  smoky  da3', 
with  falling  barometer,  a  whirlwind  of  about  two  hundred  yards  diameter  passed  from 
northwest  to  southeast  over  the  city.  Houses  and  trees  were  thrown  down,  and  roofs 
and  chimneys  lifted  from  the  house-tops  while  the  tornado  lasted,  (about  two  and  a 
half  minutes.)  The  greatest  observed  velocity  of  the  wind  was  eighty  miles  an  honr^ 
though  it  is  possible  for  a  few  seconds  it  exceeded  that.  Torrents  of  rain  fell  after  the 
passage  of  the  storm,  and  great  damage  was  done  in  the  neighborhood. 

Another  tornado  visited  the  southern  part  of  Fountain  County,  Indiana,  on  the  after- 
noon of  the  27th,  with  destructive  effect  and  some  reported  loss  of  life.  This  tornado 
passed  near  Brownsburgh,  Ind. ;  houses  were  laid  low,  and  much  timber  leveled  with 
the  ground.  It  also  inflicted  much  loss  in  Boone  and  Hendricks  Counties.  At  Ver- 
gennes,  Vt.,  a  very  severe  storm  was  experienced,  accompanied  by  hail,  and  it  proved 
very  disastrous  to  crops. 

TEMPERATURE  OF  THE  AIR. 

This  element  will  be  found,  as  usual,  graphically  given  by  the  isothermal  lines,  and 
in  the  table  in  the  lower  left-hand  corner  of  Chart  No.  II.  One  of  the  most  prominent 
features  of  the  month*8  weather  has  been  the  extremely  high  temperature  in  the  South 
Atlantic  and  Gulf  States.  The  mean  temperature  of  Augusta,  Qa.,  e.  g,,  is  84^.6 — the 
highest  observed  there  since  the  station  has  been  occupied,  and  supposed  to  be  the 
highest  monthly  mean  in  twenty  years. 

The  lowest  temperature  reported  for  the  month  was  40^  Fahrenheit,  at  Pembina, 
Dak.,  and  the  highest  was  107^  Fahrenheit,  at  Shreveport,  La. 

The  tabular  exhibit  shows  that  the  July  temperature  has  been  2^.7  above  the  normal 
in  the  South  Atlantic  States,  and  1^.8  above  in  the  Gulf  States.  The  mean  was  above 
the  normal  in  the  Middle  States  and  the  Lower  Lake  region.  £lse where  (except  on 
the  Pacific  coast,  which  has  not  yet  been  heard  from)  the  temperature  was  either  at  or 
below  the  normal.  In  the  Upper  Lake  region  an  extremely  low  mean  is  found — 2^.1 
below  that  which  is  generally  reported  in  July.  This  low  temperature  was  very  influ- 
ential in  producing  the  heavy  cuudeusatioii  of  rain  which  flooded  the  Mississippi  and 
Ohio  Rivers. 

Frosts  occurred  on  the  20th  at  Mount  Desert,  Me. ;  in  Wayne  County,  Pennsylvania, 
light  frosts  on  the  2d,  :M,  12th,  19th,  and  20th  ;  at  Hot  Sulphur  Springs,  Colo.,  slight 
frosts  were  observed  many  mornings  at  daylight ;  and  at  Fall  River,  Mass.,  white  frost 
on  the  lowland  on  the  19th. 

PRECIPITATION. 

The  rain-fall  is  exhibited  by  the  figures  and  shading  on  Chart  No.  Ill,  and  consti- 
tutes one  of  the  most  remarkable  and  significant  items  of  the  month's  meteorology. 
From  the  graphic  exhibit  of  Chart  No.  Ill,  it  will  be  seen  that  the  rain-fall  in  the  Mid- 
dle Atlantic  States  is  normal,  and  that  ior  New  England  is  only  a  little  in  excess, 
while  a  slight  deficiency  was  reported  from  the  Saint  Lawrence  Valley  and  the  Lake 
region.  There  was  a  deficiency  of  nearly  half  an  inch  on  the  Pacific  coast,  where  the 
month  was  nearly  rainless.  There  was  a  very  marked  deficiency  in  the  South  Atlantic 
States,  and  also  a  large  deficiency  in  the  Gulf  States.  In  the  heart  of  the  cotton- belt 
the  rain-fall  has  been  about  an  inch.  The  deficiency  in  Minnesota  was  also  very  great, 
exceeding  four  inches. 

But  in  the  interior,  including  the  Ohio  Valley  and  Tennessee  and  the  Central  Missis- 
sippi and  Lower  Missouri  Valleys,  an  equally  marked  excess  of  rain  was  reported.  The 
excess  was  very  great  in  the  Lower  Missouri  Valley,  amounting  to  nearly  five  inches, 
while  in  the  Ohio  Valley  and  Tennessee  the  excess  has  been  alarming  and  almost  un- 
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paralleled,  being  5^  inches  more  than  is  nsnal  in  Jnly,  or  nearly  three  times  the  normal 
quantity  that  falls  in  that  month. 

In  a  large  belt  of  country  north  of  Kentucky  and  Missouri,  the  month's  rain-fall 
ranged  from  10  to  16  inches — a  precipitation  wliich  has  taxed  the  central  tributaries 
of  the  Mississippi  beyond  their  utmost  drainage-power,  and  caused  damaging  floods 
and  extensive  ravages  of  the  growing  crops. 

Some  of  the  heaviest  rain-iulls  for  the  month  were  as  follows :  At  Louisville,  16.46 
inches;  at  Indianapolis,  13.12  inches;  at  Keokuk,  12.70  inches ;  at  Omaha,  10  inches; 
at  Fort  Gibson,  10.93  inches.  At  Beech  Grove,  Ind.,  for  the  week  ending  August  1,  the 
rain-fall  was  11.60  inches. 

Bainy  days. — The  number  of  days  on  which  rain  fell  in  any  quantity  averages  about 
as  follows :  In  New  York  and  New  England,  10  ;  in  the  Lake  region,  Minnesota,  and 
Dakota,  9;  in  the  Gulf  States,  11;  in  the  South  Atlantic  States,  4  ;  from  Nebraska, 
Kansas,  and  Indian  Territory,  eastward  over  Iowa,  Missouri,  Arkansas,  Tennessee,  Ken- 
tucky, Illinois,  Indiana,  Ohio,  Virginia,  Maryland,  and  Pennsylvania,  16.  From  many 
stations  in  the  Ohio  and  Central  Mississippi  Valleys,  over  twenty  rainy  days  during  the 
month  are  reported. 

RELATIVE  HUMIDITY. 

This  element  averages  79  per  cent,  for  the  immediate  Atlantic  Coast  from  Cape  Hat* 
teras  to  Maine,  and  is  also  very  high,  ranging  from  74  to  81,  from  the  western  portioDS 
of  Pennsylvania,  Virginia,  and  North  Carolina  westward  to  Nebraska,  Kansas,  and 
Indian  Territory.  In  the  Gulf  and  South  Atlantic  States  it  averages  G5  per  cent.,  and 
in  New  England,  New  York,  and  the  Lake  region  68.  It  is  somewhat  higher  than  dnr- 
ing  the  month  of  June  at  the  Rocky  Mountain  stations,  being  30  per  cent,  at  Salt  Lake 
City,  55  at  Santa  F^,  56  at  Denver,  and  58  at  Cheyenne. 

WINDS. 

The  prevailing  winds  have  been  southerly  or  southwesterly  at  nearly  all  stations  ex- 
cept those  in  the  far  Northwest  and  on  the  Lakes,  where  northeast  and  northwest  winds 
have  been  very  frequent.  The  tendency  of  the  wind  in  the  Missouri  Valley  has  been 
to  southeast. 

Total  movements  of  th^  air, — ^The  larger  total  movements  of  the  air  for  July  were  as 
follows:  At  Cape  Hatteras,  10,586  miles;  at  Indiauola,  8,248  miles;  at  stations  on  the 
New  Jersey  coast,  from  6,000  to  7,900  miles ;  Key  West,  6,956  miles ;  Wilmington, 
6,786  miles,  and  Escanaba,  6,690  miles.  The  smallest  movements  have  occurred  at 
Lynchburgh,  2,0:17  miles ;  Nashville, 2,561  miles;  Wytheville,  2,847  miles;  Louisville, 
2,859  miles;  Indianapolis,  2,901  miles. 

VERIFICATION  OF  "  PROBABIUTIES "  AND  CAUTIONARY  SIGNALS. 

The  nsual  critical  comparison  of  the  published  **  Probabilities  "  with  the  weather- 
conditions  actually  following  their  pnblicatiou  shows  that,  on  the  average,  for  all  the 
districts  in  the  United  States  for  which  predictions  were  made,  91.94  per  cent,  have 
been  verified.    The  percentage  of  omissions  to  predict  is,  for  the  whole  country,  0.16. 

During  the  month  the  total  number  of  cautionary  sijpals  ordered  to  be  displaved 
at  the  forty-three  signal-stations  on  the  lakes  and  Atlantic  coast  has  been  two.  This 
is  a  s^ail  number,  compared  with  that  of  previous  months.  Of  the  two  signals 
displayed,  one  was  justified  by  the  fact  of  succeeding  high  winds.  One  was  not 
justified. 

NAVIGATION. 

On  Chart  No.  Ill  is  given  the  nsnal  table,  showing  the  highest  and  lowest  water- 
marks of  the  month.  The  Red  River,  at  Shreveport,  fell  steadily  during  the  month. 
Up  to  the  middle  of  the  month  the  Upper  Mississippi  was  at  its  highest,  but  then  fell, 
and  was  very  low  north  of  Keokuk  wnen  the  month  closed,  being  six  inches  below 
bench-mark  on  the  31st  at  La  Crosse,  Wis.  The  Cumberland,  at  Nashville,  reached 
its  maximum  height  on  the  19th.  The  Lower  Missouri  fell  toward  the  close  of 
July. 

The  Ohio  was  highest  on  the  30th,  at  Louisville,  Ky.,  and  Laconia,  Ind. 

The  floods,  which  were  so  general  in  the  first  week  of  August,  had  not  become  folly 
enough  developed  in  July  to  call  for  extended  notice  in  the  current  review.  Their  his- 
tory belongs  to  the  meteorology  of  August. 

TEMPERATURE  OF  THE  WATER. 

This  item  is  given  in  the  table  in  the  lower  right-hand  corner  of  Chart  No.  11.  Gen- 
erally, the  variation  of  the  temperature  of  the  water  has  been  small,  not  exceeding  iP 
in  the  month.  The  exceptions  or  greatest  variations  are  at  Duluth,  25P;  Yankton,  15^; 
Pittsburgh  and  Milwaukee,  12^  ;  Omaha,  IP ;  Leavenworth,  Escanaba,  and  Marquette, 
10^.  The  least  thermometric  changes  have  been  at  Augusts,  Ga.,  6^  ;  Charleston,  S. 
C,  2^;  Indianola,  Tex.,  29 ;  Memphis,  3^  ;  Eastport,  Me.,  5^  ;  Savannah,  3^;  and  Port- 
land, Me.,  0^. 
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OPTICAL  PHENOMENA. 

(1)  Solar  halo8  were  observed  on  the  let,  in  New  York,  Ohio,  and  Wisconsin  ;  3d, 
Maine,  New  Hampshire,  and  Vermont ;  5th,  Illinois;  6th,  New  York  ;  8th,  New  Jersey, 
New  York,  and  Wisconsin  ;  9th,  New  Hampshire  and  Ohio ;  10th,  Kansas;  11th,  Iowa; 
14tb,  New  York  and  Tennessee;  15th,  Dakota;  17th,  Illinois  and  Tennessee;  18th, 
Tennessee ;  19th  and  20th,  Nebraska ;  21st,  Canada ;  22d,  Maine,  Massachusetts,  Mis- 
sissippi, and  New  York;  23d  and  25th,  Ohio;  26th,  Nebraska  and  New  Hampshire: 
28th,  Michigan  and  Tennessee ;  29th,  Massachusetts,  New  Hampshire,  New  York,  and 
Vermont ;  S)th,  Canada  and  Wisconsin ;  31st,  Iowa,  Michigan,  New  York,  Ohio,  Penn- 
sylvania, and  Wisconsin. 

(2)  Lunar  haloe  were  reported  as  follows :  On  the  7th,'  in  Louisiana  and  Mississippi ; 
8tb,  Louisiana,  New  Jersey,  and  Wisconsin  ;  9th,  Illinois;  10th,  Illinois  and  Virginia  ; 
12th,  Alabama,  Florida,  Iowa,  and  Texas ;  13th,  Alabama,  New  Jersey,  and  Wisconsin  ; 
14th,  Tennessee  and  Wisconsin  ;  15th,  Iowa  and  Tennessee;  16th,  Mississippi  and  Ten- 
nessee ;  17th,  Louisiana,  Ohio,  Pennsylvania,  and  Tennessee ;  18th,  Kansas  and  Ten- 
nessee ;  28th,  Virginia ;  30th,  Virginia  and  Wisconsin ;  31st,  Virginia. 

(3)  Lunar  rainSowa  noticed  at  Richmond,  Va.,  on  the  17th,  and  at  Baxter  Springs, 
Kaos.,  on  the  14th. 

ATMOSPHERIC  ELECTRICITY. 

nunder'Storms. — This  feature  of  the  July  weather  has  been  already  snfiQciently  ex- 
hibited by  the  data  under  head  of  local  storms  and  tornadoes, 

Auroras  were  unusually  scarce.  One  was  observed  at  Alpena,  Mich.,  on  the  10th.  It 
first  appeared  as  a  faint  arch  of  light  of  a  pale  white  color,  reaching  au  elevation  of 
twenty  degrees  at  10.30  p.  m.  At  11  p.  m.  it  was  marked  by  a  few  faint  streamers; 
also  a  well-defined  dark  segment.  From  11  p.  m.  to  11.30,  it  increased  in  brilliancy,  and 
at  11.40  changed  intorthe  shape  of  a  curtain  of  light,  about  thirty-five  degrees  high, 
of  a  bright  emerald-green  color,  the  fold  of  the  curtain  moving  from  east  to  west  and 
west  to  east,  the  westerly  motion  beins^  the  most  frequent.  At  11.56  p.m.  the 
curtain  showed  a  nearly  complete  circle  of  bright  green,  yellow,  and  crimson  colors, 
and  shortly  after  broke  up  in  streamers  of  a  pale  green  color,  having  an  elevation  of 
seventy  degrees,  and  finally  subsided  into  a  pale  hazy  arch  of  white,  which  remained 
until  dayUght. 

At  Marquette,  Mich.,  on  the  26th,  a  faint  auroral  arch  was  distinguished  in  the 
northern  horizon  about  9.40  p.  m.,  and  slowly  disappeared  at  11  p.  m.,  the  elevation 
of  the  topmost  portions  of  the  arch  at  no  time  exceeding  twenty  degrees. 

Auroras  were  reported  at  Mount  Washington,  on  the  3a  ;  Standish,  Me.,  on  the  2dth  ; 
Saint  Paul,  Minn.,  on  the  27th ;  and  Bangor,  Me.,  on  the  30th. 

MISCELLANEOUS  PHENOMENA. 

(1)  Natural  History, — The  items  of  special  interest  under  this  head  are — 
Grasshoppers  and  2ocu«t«, which  were  reported  as  follows:    At  Burlingame,  Eans., 

large  nnmbers  pass  north  ou  the  15th  and  16th.  At  Newark,  N.  J.,  they  were  numer- 
ous on  the  18th.  At  Plattsmouth,  Nebr.,  grasshoppers  were  reported  flying  west  on  the 
2d,  south  on  the  6tb,  and  northwest  on  the  7th  and  8th.  At  Colton,  Kans.,  they  flew 
southwest  on  the  6th,  west  on  the  7th,  and  northwest  on  the  8th.  Except  a  few  strag- 
glers, the  grasshoppers  left  Virginia  City,  Mont.,  on  the  22d,  their  first  appearance 
there  having  been  reported  on  the  18th. 
Colorado  btetlesy  destructive  to  potatoes,  during  the  mouth  at  Vineland,  N.  J. 

(2)  Folar  bands  at  Wytbeville  on  Ist,  16th,  and  30th  ;  at  Iowa  City,  on  the  3d  and 
10th ;  at  Fayette,  Miss.,  on  the  12th,  and  Saint  Paul  ou  the  5th. 

(3)  Meters  were  noticed  at  Lyndon,  111.,  ou  the  9th,  24th,  26th,  and  29th  ;  at  Afton, 
Iowa,  on  the  7th ;  at  Point  Pleasant,  La.,  on  the  2d  and  4th ;  at  Woodstock  College, 
Md.,  on  the  12th  and  21st ;  at  New  Market,  Md.,  ou  the  12ch  ;  and  Detroit,  Mich.,  on 
the  15th. 

(4)  Earthquakes, — One  shock  was  felt  at  Colebrook,  Conn.,  on  the  28th.  It  proceeded 
from  east  to  we^t. 

(6)  Barometer  and  lake-trnter  oscillations. — During  the  month  of  June,  a  compari- 
BOQ  of  the  oscillations  of  the  barometer  and  of  the  water  at  Marquette,  on  Lake  Su- 
perior, showed  that  they  acted  together  twenty -seven  times,  and  in  a  contrary  manuer 
sixty-three  times.  A  similar  comparison  during  the  month  of  July  shows  that  they 
acted  together  thirty-two  times,  and  in  a  contrary  manner  sixty-one  times. 
Published  by  order  of  the  Hon.  William  W.  Belknap,  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig,  Gen,f  {bvt,  assignedf)  Chief  Signal-Officer^  U.  S,  A,  * 
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MONTHLY  WEATHER  REVIEW,  AUGUST,  1875. 

INTRODUCTION. 

Id  the  compilation  of  this  review,  besides  the  regnlar  reports  from  the  Signal-Serrice, 
Uuited  States  Army  stations,  and  tele^aphic  reports  from  the  Canadian  stations,  there 
have  been  examined  monthly  meteorological  records  from  48  United  States  Army  post- 
surgeons,  forwarded  by  the  Surgeon-General,  and  from  266  volunteer  observers;  also 
miscellaneous  data. 

The  most  noticeable  features  for  the  month  are :  First,  the  comparatively  small  num- 
ber of  areas  of  low  and  high  barometer  that  could  be  traced ;  second,  the  heavy  rain- 
falls and  destrnctive  floods  in  New  Jersey,  Massachusetts,  Connecticnt,  Ohio,  Indiana, 
and  Illinois;  third,  the  generally  low  mean  temperature;  fourth,  the  frequency  of 
thunder-storms. 

ATMOSPHBEUC  PRESSURE. 

Chart  No.  II  shows  the  general  distribution  of  the  atmospheric  pressure,  for  the 
month,  by  the  isobarometric  lines  in  black.  It  will  be  observed  that  it  is  greatest 
along  the  coast  from  Florida  to  Nova  Scotia,  and  least  in  the  Northwest.  When  com- 
part with  August,  1873,  the  pressure  is  generally  less.  It  is  somewhat  greater  than 
for  August,  1874,  in  the  Southern  States,  Middle  Atlantic  States,  New  England,  and 
Lower  Missouri  Valley,  but  decidedly  less  in  the  lake  region  and  Minnesota.  The  lat- 
ter fact  is  due  to  two  causes:  First,  that  but  two  decid^  high-pressure  areas  crossed 
those  sections ;  second,  that  the  low-pressure  areas  generally  affected  the  same  districts. 
On  the  Pacific  coast  the  pressure  has  been  normsbl;  at  the  Rocky  Mountain  stations, 
slightly  below  the  mean,  except  at  Fort  Benton,  Montana,  where  it  was  slightly  above. 

(1)  Arecu  of  high  barometer. — During  the  month  but  two  areas  of  high  barometer 
have  crossed  the  country,  an  unusually  small  number  for  August.  They  were  extensive 
and  well  defined,  and  bad  a  marked  effect  upon  the  weather,  especially  in  the  northern 
half  of  the  country  east  of  the  Rocky  Mountains,  where  cool  northerly  and  easterly 
winds  were  experienced,  with  frequent  and  heavy  rains. 

No.  I.  By  reference  to  the  Weather  Review  for  July  it  will  be  seen  that,  at  the  close 
of  that  month,  an  area  of  high  barometer  had  been  felt  over  the  Northwest  and  the 
Upper  Lake  region,  in  connection  with  an  area  of  low  barometer  moving  eastward  over 
Missouri.  This  high  pressure  gradually  extended  over  the  Lower  Lake  region.  Middle 
States,  and  New  England  on  the  Ist  and  2d,  producing  cool  weather  in  those  sections, 
and,  in  connection  with  low  barometer  No.  I,  which,  under  its  influence,  moved  very 
slowly,  the  heavy  and  continued  rains  from  the  Gulf  and  South  Atlantic  States  to  Mis- 
souri, the  Lakes,  Middle  States,  and  New  England,  except  in  portions  of  Tennessee  and 
Kentucky.  It  disappeared  to  the  eastward  of  Nova  Scotia  and  New  Brunswick  on  the 
4th.  The  slow  progress  of  low  barometer  No.  I,  as  wall  as  its  eastward  conrse  from 
Missouri  to  Northern  Kentucky,  and  thence  northeastward  over  the  Lower  Lakes  into 
Canada,  were  due  to  this  high-pressure  area. 

No.  II.  On  the  afternoon  of  the  20th  its  approach  was  indicated  by  a  decided  rise  in 
the  barometers  at  Fort  Garry,  Manitoba,  and  Pembina.  During  the  night  the  tem- 
perature fell  to  31^  at  the  former  station  and  to  28*^  at  the  latter.  It  extended  itself 
over  the  Upper  Lake  region  on  the  21st,  with  tenii)eratures  sufficiently  low  to  prodace 
destructive  frosts  from  Eastern  Dakota  and  Northern  Iowa  to  Michigan  that,  night. 
On  the  22d,  23d,  and  24th  it  passed  over  the  Lower  Lake  region  to  the  Middle  and  East- 
ern States.  The  winds  along  the  coast  from  the  Carolinas  to  Southern  New  England 
shifted  to  northeasterly,  with  rain,  which  at  many  places  was  heavy,  while  the  former 
increased  to  very  brisk  and  high  from  New  Jersey  to  Cape  Hatteras.  Frosts  were 
reported  from  the  northern  portions  of  New  York  and  New  England.  Cool  weather 
continued  in  the  Middle  and  Eastern  States  from  the22d  to  the  28th,  after  which  this 
area  gradually  disappeared  under  the  influence  of  falling  barometer  in  the  Northwest- 
ern States. 

(2)  Arecu  of  low  barometer. — Of  these,  only  seven  well-defined  depressions  have 
moved  within  the  limits  of  the  stations,  a  smaller  number  than  usual  for  the  month  of 
August,  the  paths  of  the  centers  of  which  have  been  traced,  and  are  shown  upon  Chart 
No.  I.  The  four  first  were  quite  decided,  and  much  more  so  than  the  others.  It  will 
be  seen  that  all  of  them  disappeared  over  the  Lake  region  into  Canada,  which  is  also 
unusual.  Several  of  them  were  frit  in  the  Saint  Lawrence  Valley,  but  passed  so  far  to 
the  northward  of  the  same  as  to  render  the  location  of  their  tracks  very  uncertain. 

No.  I.  This  is  a  continuation  of  the  low  barometer  designated  as  No.  YIII,  for  the 
month  of  July,  and  is  decidedly  interesting  on  account  of  the  conditions  which  pre- 
vailed, the  effect  they  had  upon  its  movement,  and  the  weather  resulting  therefnim. 
On  the  1st,  warm  southerly  winds,  veering  to  westerly,  and  frequent  thunder-storms, 
prevailed  in  the  Southern  States.  High  barometer  continued  in  the  Lake  region,  and 
gradually  extended  itself  southeastward  toward  the  Middle  and  Eastern  States,  with 
low  temperatures  and  northerly^  to  easterly  winds,  which  increased  to  severe  gales  over 
the  western  portion  of  Lake  Erie,  where  the  barometric  gradient  was  steep.    The  wind 
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Ached  the  velocity  of  forty-five  miles  per  hour  at  Toledo.  Heavy  rains  fell  from  Ken- 
icky  and  Illinois  to  Lake  Erie ;  at  Indianapolis  3.85  inches  in  eight  hoars.  On  the  2d 
18  high  barometer  moved  over  New  England,  permitting  this  low  pressure  to  take  a 
ortheastward  coai'se.  The  northeasterly  gales  continued  on  the  western  portion  of 
iftke  Erie,  and  commenced  on  the  Middle  Atlantic  and  New  England  coasts.  The 
leavy  rains  gradually  extended  eastward  over  the  Middle  States  to  Southern  New 
England.  At  Washington,  D.  C,  2  inches  fell  in  eight  hours.  Southerly  gales  were 
eported  from  Eastern  North  Carolina.  During  the  3d  decided  changes  took  place. 
)oth  the  hi^h  and  low  pressure  areas  commenced  to  lose  their  distinctive  features,  and 
he  winds  diminished  in  force.  Rainy  weather  prevailed  in  the  Middle  and  Eastern 
States,  followed  by  clearing  weather  in  the  former  at  night.  At  Albany  1  inch  of  rain 
!ell  in  less  than  eight  hours;  at  Oswego  1.05  inches;  at  Long  Branch  1.15  inches;  at 
Boston  1.55  inches.  On  the  4th  occasional  showers  passed  in  New  England  and  the 
eastern  portion  of  the  Middle  States.  The  heavy  rains  in  Missouri,  Southeastern  Iowa, 
[llinois,  Indiana,  Ohio,  West  Virginia,  and  Western  Pennsylvania,  from  July  31  to 
Aognst  2«  were  not  only  very  destructive  to  the  crops,  but  also  caused  the  streams  to 
overflow  their  banks,  and  wash  away  houses,  bridges,  grain,  railroads,  &c.  The 
Monougahela  River  was  above  the  *^  danger  line''  on  the  1st,  2d,  and  3d.  The  Ohio 
reached  the  *'  danger  line,"  at  Pittsburgh,  on  the  3d ;  at  Marietta  the  2d  ;  at  Cincinnati 
the  %i. ;  at  Louisville  the  4th  ;  at  Evausville  during  July,  and  its  highest  point  on  the 
9th instant;  at  Paducah  the  Pith. 

No.  II.  Diminishing  pressure  in  the  Northwest  on  the  4th  indicated  the  approach  of 
aome  disturbance,  while  severe  and  destructive  hail-storms  occurred  in  Eastern  Ne- 
braska. The  morning  of  the  5th  it  had  advanced,  so  that  its  center  could  be  located  in 
Soatbern  Minnesota.  By  midnight  it  had  reached  the  eastern  shore  of  Lake  Michigan, 
having  moved  southeastward  very  rapidly,  and,  consequently,  produced  frequent  aud 
heavy  squalls.  Gales  were  reported  from  Lakes  Michigan  and  Superior.  Heavy  showers 
of  rain  occurred  in  Minnesota  and  the  Upper  Lake  region.  On  the  6th,  the  center  took  a 
northeastward  course  to  Georgian  Bay.  South  to  west  gales  prevailed  on  Lakes  Mich- 
igan, Erie,  and  Huron,  to  the  south  of  its  path,  and  northeast  to  northwest  gales  to  the 
Dorth  of  it  on  Lakes  Huron,  Michigan,  and  Superior.  Heavy  showers  of  rain  fell,  the 
larj^est  amounts  in  eight  hours  having  been  at  Escanaba,  1.01  inches ;  at  Marquette, 
1.09  inches;  at  Buffalo,  1.37  inches:  at  Oswego,  1.48  inches;  at  Erie,  1.65  iaches;  at 
Rochester,  1.77  inches.  Terrific  and  destructive  thunder-storms  accompanied  it  in  Illi- 
nois, Indiana,  Southern  Michigan,  Ohio,  Kentucky,  and  Tennessee.  The  highest  wind 
velocities  were  reported  from  Grand  Haven,  west,  40  miles  per  hour;  at  Escanaba, 
lorth,  .32  miles ;  aud  at  Long  Branch,  southwest,  45  miles.  It  disappeared  into  Canada 
m  the  7th.  As  the  storm  approached  the  Lake  region  the  barometric  readings  grew 
ess  and  the  gradients  steeper. 

The  lowest  barometric  reading  (29.329  inches)  was  reported  from  Alpena,  Mich.,  on 
he  morning  of  the  6th. 

No.  Ill,  as  will  be  seen  by  the  chart,  made  its  appearance  in  Dakota,  passing  thence 
nto  Iowa,  on  the  9th.  So  far  as  known,  dangerous  winds  were  not  experienced  thus 
ar,  and  generally  light  showers  of  rain  fell  from  Wisconsin  and  Iowa  westward, 
faring  the  lOth,  the  rains  extended  eastward  to  Lake  Huron  aud  Ohio,  with  occa- 
lional  heavy  thunder-storms  in  the  Southern  States.  Heretofore,  its  progress  had  been 
lontheastward,  but  on  the  llth  it  took  a  nearly  due  north  course  over  Michigan  into 
Canada.  Frequent  and  severe  thunder-storms  continued  in  the  Southern  States,  and 
extended  to  the  Middle  States.  Li^ht  rains  fell  in  the  Lower  Lake  region,  and  very 
leavy  rains  in  tlie  Upper  Lake  region.  At  Marquette,  2.85  inches,  and  at  Escanaba, 
Mich.,  3.59  inches  were  recorded  within  twenty-four  hours.  On  the  12th  it  slowly 
lisappeared.  Heavy  rains  oondnued  on  the  Eastern  Gulf  coast  and  in  the  Middle 
states,  but  generally  light  rains  in  New  England.  In  Essex  and  Passaic  Counties,  New 
Tersey,  tornadoes  are  reported  as  having  occurred,  with  heavy  rains,  on  the  llth, 
ansing  very  rapid  and  destructive  rises  in  the  rivers. 

No.  IV  pursued  a  nearly  due  east  course  from  Dakota  over  the  Upper  Lake  region 
Qto  Canada.  Occasional  rains  resulted  therefrom  in  the  Northwest  on  the  14th,  which 
lecame  general,  and,  at  places,  heavy  in  the  Upper  Lake  region.  At  the  same  time  a 
ninor  depression  advanced  eastward  over  Texas,  producing  heavy  rains.  At  Corsi- 
ana  3.88  inches  fell  within  eight  hours ;  at  Shreveport,  1.29  inches ;  at  Vicksburg, 
.54  inches.  These  two  gradually  combined  to  form  a  secondary  depression,  which,  on 
he  morning  of  the  18th,  was  central  over  Pennsylvania.  Up  to  that  date  frequent 
.nd  heavy  thunder-storms  prevailed  in  the  Southern  and  Middle  States,  and  hail  occa- 
ionally  accompanied  them.  On  the  I8th  and  19th  it  slowly  disappeared  to  the  north- 
astward  over  and  beyond  the  Saint  Lawrence  Valley.  Dangerous  winds  were  re- 
ported as  having  accompanied  thunder-storms  along  the  New  Jersey  and  Southern  New 
i^ngland  coasts  on  the  I8th,  while  in  the  western  portions  of  Connecticut  and  Massa- 
husetts,  and  the  southeastern  portion  of  New  York,  unusual  heavy  rains  fell.  At 
Springfield,  2.80  inches  in  lees  than  eight  hours ;  at  Hartford,  3.10  inches  in  about  an 
lour  ;  causing  creeks  and  rivers  to  overflow  their  banks,  and  destroying  an  immense 
imouut  of  property. 
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No.  y  reached  the  Upper  Lake  region  from  Manitoba,  and  disappeared  northeast- 
ward into  Canada.  It  was  felt  principally  in  the  first  section  and  Eastern  Minnesota, 
where  high  north  and  northwest  winds,  and  occasional  hail  and  heavy  rains,  occurred 
on  the  28th.  At  Escanaba,  Mich.,  the  wind  attained  a  velocity  of  44  miles  per  boor. 
On  the  21st,  a  severe  thnnder-storm  and  gale  of  wind  prevailed  in  Northern  lodiaoa 
during  the  afternoon  ;  also  numerous  rains  in  the  Lower  Lake  region.  Its  sadden  dis- 
appearance was  no  doubt  due  to  high  barometer  No.  II,  which  followed  it  quite 
rapidly  on  the  2l8t.    A  destructive  whirlwind  resulted  near  Albany,  N.  Y.,  on  the  22d. 

No.  VI.  Following  high  barometer  No.  II,  the  pressure  diminished  quite  rapidly  on 
the  23d  and  24th  from  the  Upper  Mississippi  Valley  westward,  with  rising  temperatoie, 
south  to  east  winds,  increasing  to  brisk  and  high,  ircreasing  cloudiness  and  rain-areas, 
from  Nebraska  to  Dakota  and  Minnesota.  Thus  far  it  had  pursued  a  soutbeastwardly 
course,  but  on  the  25th  and  26th  was  forced  to  take  a  northeastward  course,  as  shown 
on  the  chart,  under  the  influence  of  the  pressure  prevailing  over  the  country  to  the 
east  and  southeast  of  it.  Severe  rain,  wind,  and  thunder-storms  are  reported  as  having 
accompanied  it  from  Kansas  and  Western  Missouri  to  Dakota,  Minnesota,  and  the 
western  portion  of  Lake  Superior. 

No.  VII.  This  depression  succeeded  the  previous  one  on  the  27th,  and  also  moved 
northeastward  from  Dakota  beyond  the  limit  of  the  stations  on  the  28th.  Ftcmb 
Kansas  and  Missouri  northward  over  Dakota,  Minnesota,  and  the  western  portion  of 
Lake  Superior,  frequent  and  violent  thunder-storms  accompanied  it. 

On  the  29th,  30th,  and  31st  the  pressure  diminished  in  the  extreme  Northwest,  with 
brisk  and  high  south  to  east  winds,  high  temperature,  and  numerous  severe  thunder- 
storms. At  Saint  Paul  2.05  inches  of  rain  fell  within  eight  hours;  at  La  Crosse,  1.33 
inches. 

(3)  Local  8tarm8. — A  cyclone  stnick  about  2  miles  east  of  Somonaak,  III.,  at  7.20  p 
m.,  on  the  5th  instant,  and  passed  through  Sandwich,  doing  considerable  damage. 
Thence  it  took  a  northeastward  course,  damaging  corn-fields,  fences,  &c.  On  the  same 
date,  in  Palmyra  Township,  Lee  County,  Illinois,  a  hurricane  demolished  windmills 
and  prostrated  trees,  fences,  &c.  In  the  adjacent  counties  of  Carroll  and  Whitesides, 
barns  were  destroyed.  North  of  Galesburgh,  111.,  a  disastrous  tornado  occarred  on  the 
same  date,  demolishing  twenty-five  farm-houses  and  destroying  all  the  crops  in  its 
course.  It  passed  over  Wataga,  where  it  also  did  considerable  damage.  Its  path  was 
from  one-fourth  to  one-half  of  a  mile  in  width.  During  the  morning  of  the  6th  a 
severe  thnnder-storm  occurred  at  McMinnville,  Tenn.  The  wind  was  from  the  south- 
west and  suddenly  increased  to  a  gale.  It  shifted  very  quickly  to  northwest,  when 
hail  commenced  falling,  and  again  back  to  southwest  and  south,  leveling  trees  and 
fencing.  After  shifting  to  south,  a  railroad-bridge,  300  feet  in  length,  was  raised  from 
its  piers  and  thrown  into  the  river.  Blacksburgh,  Va.,  was  visited  aooat  noon  of  the 
lOtn  by  a  heavy  and  terrific  rain  and  hail  utorm,  which  was  very  destructive  to 
propertv.  During  the  heavy  rain-storm  in  New  Jersey  on  the  lltb,  a  whirlwind 
passed  from  south-southwest  to  north-northeast  in  South  Orange,  with  a  track  about 
200  feet  in  width.  Barns  were  blown  down  and  trees  uprooted  and  broken  ofiEL  Corn- 
fields presented  the  appearance  of  a  heavy  roller  having  passed  over  them.  From  9 
a.  m.  to  2.30  p.  m.,  5.10  inches  of  rain  fell,  which  caused  the  streams  to  overflow  and 
become  destructive.  A  violent  tornado  passed  about  two  miles  south  of  the  village  of 
Hutchinson,  Minn.,  on  the  evening  of  the  25th.  Houses,  &c.,  in  its  path,  were  de- 
stroyed. Bundles  of  grain  were  carried  a  distance  of  nearly  a  mile.  At  Vicksbnrgh, 
Miss.,  a  very  violent  tnunder-storm  occurred  on  the  5th.  The  wind  shifted  to  north 
and  northeast,  and  attained  the  velocity  of  40  miles  per  hour.  On  the  14th,  at  Cor- 
sicana,  Tex.,  during  the  heavy  thunder-storm,  the  lightning  was  fearful,  and  3.90 
inches  of  water  fell.  The  creeks  overflowed  their  banks  and  carried  away  bouses,  &c 
Spartaubnrgh,  S.  C,  was  visited  on  the  same  date  by  a  severe  wind,  rain,  and  hail 
storm,  damaging  buildings  and  crops. 

United  States  steamer  Kio  Bravo  encountered  a  heavy  southerly  gale  during  the 
night  of  the  13th,  15  miles  from  Sabine  light,  on  the  coast  of  Texas.  The  vessel  was 
badly  damaged  and  run  ashore.  A  schooner  was  struck  by  lightning  on  the  16th  off 
Sandy  Hook,  N.  J.  Ofl*  Chatham,  New  Brunswick,  a  schooner  was  damaged  by  a  whirl- 
wind. 

TEMPERATURE   OF  THE  AIR. 

The  isothermal  lines  for  the  month  appear  on  Chart  No.  II,  while  in  the  left-hand 
lower  comer  of  the  same  is  a  table  giving  the  average  temperatures,  by  districts,  for 
the  ipoiith.  In  all  the  districts  excepting  New  England  the  weather  has  been  cooler 
than  usual,  especially  from  the  Gulf  coast  to  the  Upper  Lake  region  and  the  Northwest 
The  difference  is  greatest  in  the  Upper  Mississippi  and  Lower  Missouri  Valleys.  It  has 
been  slightly  warmer  than  August,  1873,  in  New  England  and  Eastern  New  York,  but 
otherwise  generally  cooler.  Compared  with  August  of  last  year,  the  temperature 
averages  a  little  higher  in  New  England,  Eastern  New  York,  New  Jersey,  and  on  the 
Pacific  coast.    In  otlier  sections  it  averages  lower,  especially  in  the  Southwest,  where  the 
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difference  is  as  mach  as  8^.  The  following  are  the  minimam  temperatures  for  the  several 
districts :  Escanaba,  38^ ;  Pembina,  26°  ;  Pike's  Peak,  24°  ;  Cleveland  and  BaflFalo,  48° ; 
Mount  Washington,  280  ;  Burlington,  Vt.,  46°;  New  York,550;  Wyfeheville,  Va.,480; 
Charleston,  67° ;  Hismarck,  Dak.,  39^;  Virginia  City,  Mont,  33°;  Dubuque,  41°; 
Saint  Louis,  55° :  Memphis,  63° ;  Corsicana  and  Shreveport,  64°;  Montgomery,  65°  ; 
Key  West,  73°.  Maximum  temperatures :  Bismarck,  91° ;  Saint  Paul  and  Dnj[>nqne, 
90°  :  Milwaukee,  89° ;  Erie,  87°  ;  Mount  Washington,  61°  ;  Burlington,  Vt.,  87°  ;  Port- 
land, Me.,  90° ;  Wood's  Hole,  Mass.,  and  Newport,  81°;  New  York,  90° ;  Wilmington, 
N.  C,  92° ;  Key  West  and  Augusta,  Ga.,  91°  ;  Jacksonville,  95°  ;  Montgomery,  94° ; 
Shreveport,  104°;  Nashville,  89°;  Louisville,  88°;  Leavenworth,  90° ;  Denver,  96°  f 
Pike's  Peak,  55°.  The  greatest  range  of  temperature  (59°)  was  at  Pembina,  Dak.,  and 
the  least  (18°)  at  Key  West. 

F^rast — Light  frosts  were  reported  to  have  occurred  on  the  1st  in  Northeastern  Penn- 
sylvania; the  19th  in  Iowa;  20th  in  Ohio ;  23d,  24th,  and  25th  in  New  York ;  27th  in 
New  York,  Pennsylvania,  and  Wyoming  Territory ;  28th  in  Iowa ;  29th  in  Minnesota ; 
heavy  and  destructive  frosts  on  the 21st  in  Minnesota;  the  22d  in  Illinois,  Iowa,  Mich- 
igan, Wisconsin,  and  Minnesota;  the  23d  in  Wisconsin,  Michigan,  Iowa,  Illinois,  Indi- 
ana, and  Ohio.  Some  of  the  above  have  been  spoken  of  in  connection  with  the  move- 
ment of  areas  of  high  barometer. 

PRECIPITATION. 

Chart  No.  Ill  shows  the  distribution  of  the  rain-fall.  The  table  upon  the  same,  giv- 
ing the  average  by  districts,  furnishes  the  means  of  comparing  it  with  the  average  for 
years.  It  shows  that  the  precipitation  has  been  above  the  average,  excepting  in  the 
Saint  Lawrence  Valley,  Tennessee,  and  the  Ohio  Valley,  and  on  the  Pacific  coast.  The 
very  large  excess  in  the  Middle  Atlantic  States  is  due  principally  to  the  storms  of  the 
2d  and  3d,  the  7th,  11th,  12th,  and  13th,  and  the  17th  and  18th.  The  rain-fall  has  also 
been  heavier  than  for  August,  1874,  in  the  Saint  Lawrence  Valley,  Middle  Atlantic 
States,  South  Atlantic  States,  East  Gulf  States,  West  Gulf  States,  Lake  region,  Upper 
Mississippi  and  Lower  Missouri  Valleys,  and  Minnesota. 

Cloudy  days. — ^The  number  of  cloudy  days  (other  than  those  on  which  rain  fell)  av- 
erages as  follows :  In  New  England,  4 ;  Middle  Atlantic  States,  2 ;  South  Atlantic 
States,  4.2 ;  Gulf  States,  2.4 ;  Ohio  Valley  and  Tennessee,  2.5  ;  Lower  Lake  region,  3 ; 
Upper  Lake  region,  1.6. 

'  Bainy  days. — ^The  number  of  days  during  which  rain  fell  is  decidedly  above  the  aver- 
age for  the  month  in  all  the  districts  except  the  Northwest :  In  New  England  the  average 
namberof  days  being  12.2;  Middle  Atlantic  States,  18.2;  South  Atlantic  States,  14.4; 
Gulf  States,  12.4 ;  Ohio  Valley  and  Tennessee,  9.8 ;  Lower  Lake  region,  13.5 ;  Upper 
Lake  region,  13.5;  the  Northwest,  10.6. 

In  Southeastern  Indiana  the  greater  portion  of  the  rain  fell  during  the  first  part  of 
the  month.  The  latter  part  is  reported  to  have  been  very  dry,  and  the  crops  suffering 
from  drought. 

Unnsnally  heavy  rains,  and  destructive  floods  resulting  therefrom,  have  generally 
been  mentioned  under  the  head  of  storms. 

The  heaviest  total  rain-faUs  reported  from  the  different  States  for  the  month  are  : 
at  Gardiner,  Me.,  6.60  inches;  Contoocookville,  N.  H.,  6.10 ;  Norwich,  Vt.,  4.10 ;  Spring- 
field, Mass.,  9.38 ;  Newport,  R.  I.,  5.26 ;  Colebrook,  Conn.,  14.39 ;  New  York  City,  10.42 ; 
Trenton,  N.  J.,  14.08;  We^t  Chester,  Pa.,  9.67 ;  Milford,  Del.,  11.75;  Woodlawn,  Md., 
11.81;  Washington,  D.  C,  12.93;  Hampton,  Va.,  14.41 ;  Morgantown,  W.  Va.,  5.58; 
Goldsborough,  N.  C,  11.45 ;  Greenville,  S.  C,  7.80 ;  Gainesville,  Ga.,  7.62 ;  Punta  Rassa, 
Fla.,  12.14 ;  Mobile,  Ala.,  7.07  ;  Vicksburgh,  Miss.,  8.85 ;  Point  Pleasant,  La.,  11.78  ;  Den- 
ison,  Tex.,  9.30;  Hot  Springs,  Ark.,  2.60  ;  Fort  Gibson,  Ind.  T.,  4.44  ;  Cleveland,  Tenn., 
8.45 ;  Newport  Barracks,  Ky.,  3.73 ;  Kenton,  Ohio,  7.92 ;  Indianapolis,  Ind.,  3.66 ;  Trav- 
erse City,  Mich.,  7.15;  Escanaba,  Mich.,  12.06;  Embarrass,  Wis.,  7.70;  Sandwich,  111.,  5.40; 
Corning,  Mo.,  3.60;  Rockford,  Iowa.i7.60;  Fort  Snelling.  Minn.,  8.82;  Fort  Randall, 
Dak.,  5.15 ;  Norfolk,  Nebr.,  16.10 ;  Belleville,  Kans.,  7.90  ;  Pike's  Peak,  Colo.,  3.52 ;  Fort 
D.  A.  Russell,  Wyo.,  9. 

Show, — On  the  summit  of  Pike's  Peak,  Colo.,  snow  fell  from  the  11th  to  the  15th  ; 
18th  to  the  23d  ;  on  the  25th  and  27th. 

Hail, — Hail  fell  upon  sixteen  days  of  the  month  on  Pike's  Peak  ;  on  the  3d  at  Fort 
Snelling,  Minn. ;  4th,  Flushing,  N.  Y.,  Nebraska,  and  Wyoming  Territory  ;  5th,  Ring- 
gold, Ohio ;  6th,  McMinnville,  Tenn. ;  7th,  Alabama,  Virginia,  and  Wyoming ;  10th, 
Illinois  and  Virginia ;  14th,  South  Carolina  and  Wyoming ;  16th,  Colorado,  Wyoming, 
Ohio,  and  New  York ;  18th,  Indiana;  19th,  Wyoming  and  Ohio;  20th,  Minnesota; 
2Ist,  Pennsylvania,  Michigan,  and  Wyoming ;  24th  and  27th,  Minnesota. 

RELATIVE  HUMIDITY. 

The  relative  humidity  averages,  for  the  diflferent  districts,  as  follows :  In  New  Eng- 
land, 77  per  cent. ;  on  the  New  Jersey  coast,  86 ;  in  the  Middle  Atlantic  States,  78 ; 
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South  Atlantic  States,  76 ;  Galf  States,  75  ;  Ohio  Valley  aud  Tennessee,  71 ;  lA>wer 
Lake  region,  73 ;  Upper  Lake  region,  73 ;  the  Northwest,  68.  It  is  above  the  average 
in  all  the  distriots,  especially  in  the  Middle  States  and  Lower  Lake  region.  For  Den- 
ver, Colo.,  and  Santa  F^,  N.  Mex.,  the  mean  for  the  month  is  47  per  cent. 

WINDS. 

The  prevailing  winds  for  the  month  are  shown  by  the  arrows  npon  Chart  No.  II. 
They  have  been  sontberly  at  the  minority  of  stations,  and  from  the  high-pressure  area 
toward  the  low.  The  effect  of  local  influences  will  be  seen  at  Boston,  Pittsburg,  Lynch- 
burg, Nashville,  Memphis,  Cincinnati,  Marquette,  ^c.  The  highest  wind-velocities, 
in  miles  per  hour,  have  been  mentioned  in  connection  with  the  general  stonns,  daring 
the  pa.ssageof  which  they  occurred.  The  total  movement  of  the  air,  independent  of 
direction  averages  for  the  stations  in  New  England, 3,626  miles;  New  Jersey  coast, 
7,811;  Middle  Atlantic  States,  4,368 ;  South  Atantic  States,  4,540;  Gulf  States,  4,119; 
Ohio  Valley  and  Tennessee,  2,941:  Lower  Lake  region,  4,985;  Upper  Lake  region, 
5,930 ;  the  Northwest,  5,1^18.  The  following  are  some  of  the  {greatest  total  movements, 
viz :  Pike's  Peak,  11,209  miles  ;  San  Francisco,  9,105 ;  Atlantic  City,  N.  J.,  8,431 ;  Long 
Branch,  8,399  ;  Indianola,  7,784;  Grand  Haven,  6,875 ;  Cheyenne,  6,382 ;  Escanaba,  6.328. 
Of  the  least  are  given  Montgomery,  2,083  miles;  Louisville,  2,626;  Memphis, 2,624 ; 
Morgantown,  W.  Va.,  2,580;  Springfield,  Mass.,  2,575;  Albany,  2,531;  Vickabnrg, 
2,182;  Nashville,  2,163;  Augusta,  2,159;  Knoxville,  2,145;  WytheviUe,  Va.,  2,048; 
Lynchburg,  2,045. 

VERIFICATIONS. 

ProhdbiUties, — The  usual  comparison  of  the  *'  probabilities,''  issued  tri-daily  and 
covering  twenty -four  hours  from  the  time  of  issue,  with  the  conditions  following  the 
same,  snows  that  the  average  verification,  for  all  the  districts  predicted,  is  91.14  per 
cent.  The  percentage  is  greatest  for  the  Upper  Lake  region,  (92.6  per  cent.,)  and  least 
for  New  England,  (89.4  per  cent.)  The  wind  direction  predictions  have  been  the  most 
successful,  viz,  96.73  per  cent,  verified ;  weather,  91.43 ;  temperature,  91.09 ;  barom- 
eter, 85.77.    The  omissions  to  predict  average  0.32  per  cent. 

Cautionary  signals, — ^Twentv  Canadian  stations  were  notified  of  the  probable  approach 
of  storms  during  the  month,  but  with  what  result  is  not  known.    Out  of  forty-nine  cau- 
tionary signals  ordered  to  be  displayed  at  the  Signal  Service,  United  States  Army,  sta- 
tions on  the  Lakes  aud  the  Atlantic  coast,  thirty-nine  were  justified  by  subsequent 
dangerous  winds  either  at  the  station  or  within  a  radius  of  one  hundred  miles  of  the 
same.    Tbree  were  ordered  late.    Seven  were  not  justified.    Gales  were  reported  to 
have  occurred,  for  which  cautionary  signals  were  not  ordered,  at  Wilmington,  N.  C., 
on  the  2d ;  over  Lake  Michigan  on  the  5th  ;  at  Jacksonville,  Fla.,  on  the  6th  ;  at  Mil- 
waukee on  the  10  th  ;  over  Lake  Huron  on  the  11th  ;  along  the  New  Jersey  and  son  them 
New  England  coasts  on  the  18th ;  over  Lake  Michigan  on  the  20th ;  along  the  middle 
Atlantic  coast  on  the  23d  and  24th ;  on  the  North  Carolina  coast  during  the  25th  and 
26th. 

NAVIGATION. 

Upon  Chart  No.  Ill  will  be  found  a  table  giving  the  highest  and  lowest  water-marks, 
with  the  dates  on  which  they  occurred,  at  uie  stations  along  the  principal  rivers.   The 
Ohio  fell  almost  continuously  after  the  floods  during  the  first  part  of  the  month.    The 
Mississippi,  at  Cairo,  had  reached  the  "  danger-line"'  during  July,  but  continued  rising 
until  the  7th,  after  which  it  fell  continuously.    At  Memphis,  the  ^'danger-line"  was 
reached  on  the  15th,  twenty-seven  miles  below  which  point  it  overflowed  on  the  4th. 
At  Helena  it  rose  above  the  **  danger-line''  during  July,  and  to  its  maximum  on  the 
21st  instant.    At  Vicksbur^  its  maximum,  on  the  24t;h,  was  within  one  inch  of  the 
'*  danger-line."    The  Red  River  rose  slowly  and  steadily  until  the  17th,  after  which  it 
continued  falling.    The  Lower  Missouri  rose  during  the  first  week,  but  generally  fell 
afterward.    Navigation  was  suspended  on  the  7th,  over  the  Des  Moines  Rapids  at 
Keokuk,  Iowa,  on  account  of  low  water. 

TEMPERATURE  OF  THE   WATER. 

A  table  appears  on  Chart  No.  II,  giving  the  maximum  and  minimum  tempera- 
tures of  the  water  at  the  bottom,  at  the  difierent  stations  along  the  coast,  lakes,  and 
rivers. 

ATMOSPHERIC  ELECTRICITY. 

(1)  Thunder-storms, — These  occurred  in  at  least  four  States  during  every  day  of  the 
month.  On  the  2l8t  and  23d  they  were  reported  as  the  least  frec^uent,  aud  only  from  the 
Southwestern  and  Northwestern  States.  The  dates  upon  which  they  occurred  most 
frequently  are  the  4th,  5th,  6th,  10th,  13th.  16th ,  and  19th. 

Near  Freehold,  N.  J.,  upon  the  7th,  while  the  sky  was  clear  overhead  with  clouds  in 
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le  northwest,  and  heavy  shower  in  the  southeast,  discharges  of  electricity  took  place 
oni  the  latter  to  the  former,  and  a  ham  was  struck  by  lightning  and  consumed. 
(2)  Auroras, — The  only  auroras  reported  to  have  been  seen  were    at  Memphis  on 
le  7th,  Buffalo  on  the  9th,  and  Santa  F^,  N.  Mex.,  on  the  23d. 

OPTICAL  PHENOMENA. 

(1)  Solnr  halos, — ^Theee  were  most  frequently  observed  on  the  1st  and  2d,  in  advance 
'  the  low  barometer ;  No.  I,  in  Michigan,  Pennsylvania,  New  York,  Massachusetts, 
ew  Hampshire,  Vermont,  and  Maine.  They  were  seen  in  one  or  more  States  upon 
rery  day,  except  the  3d,  4th,  and  16th;  in  Delaware,  New  Hampshire,  New  York, 
id  Connecticut,  the  10th  ;  in  Massachusetts,  New  Jersey,  Mississippi,  and  Louisiana, 
le  19th  ;  in  Maine,  New  Hampshire,  New  York,  Ohio,  and  Wisconsin,  the  23d. 

(2)  Lunar  halos  s^re  reported  to  have  been  seen  in  Illinois,  Ohio,  New  Jersey,  Massa- 
lusettti,  and  Maine,  on  the  10th ;  in  Kansas,  Wisconsin,  Texas,  North  Carolina,  and 
hode  Island,  on  the  12th  ;  in  Maine, Virginia,  North  Carolina,  Georgia,  and  Illinois,  on 
le  13th ;  in  Massachusetts,  Rhode  Island,  New  York,  Wisconsin,  Iowa,  Missouri, 
ansas,  and  Nebraska,  on  the  14th.  During  the  first  and  last  parts  of  the  month  very 
w  were  observed. 

(3)  Mirage.— On  the  Ist,  at  Fort  Niagara,  N.  Y.;  2d,  Pt.  Pleasant,  La. ;  4th,  10th, 
»th,  and  19th,  at  Atlanta,  Kans. ;  16th,  at  EUinwood,  Eans. 

MISCELLANEOUS  PHENOMENA. 

(1)  Zoological. — Orasshoppera  'were  reported  numerous  at  Cheyenne,  Wyo.,  on  the6tfa 
;b,  23d,  and  24th  :  at  Denver,  Colo.,  from  the  8th  to  the  14th,  19th  to  28th,  30th  and 
Let ;  at  EUinwood,  Kans.,  on  the  18th ;  near  Las  Vegas,  N.  Mex.,  on  the  26th.  Color- 
io  heetU  at  Manitowoc,  Wis.,  up  to  the  22d  ;  at  Atco,  N.  J.,  and  Brookhaven,  N.  Y., 
36troying  vegetation.  Winged  ants  at  Kensico,  N.  Y.,  on  the  20th.  Martina  left  Inde- 
endence,  Iowa,  on  the  20th  ;  Jacksonville,  Ohio,  on  the  14th. 

(2)  Forest  fires  southeast  of  Marquette,  Mich.,  on  the  3d. 

(3)  Meteors  were  noticed  least  frequently  about  the  middle  of  the  mouth.  They 
ere  seen  on  the  5th  in  Iowa,  Minnesota,  Missouri,  Nebraska,  Louisiana,  Tennessee, 
irginia,  and  New  York  ;  the  6th  in  Illinois,  Indiana,  Iowa,  Nebraska,  Missouri,  Minne- 
>t&,and  Mississippi;  the  10th  in  Iowa,  Missouri,  Indiana,  Louisiana,  New  York,  and 
hode  Island ;  the  12th,  in  Dakota,  Iowa,  Illinois,  Indiana,  Louisiana,  and  New  Jersey. 

(4)  Earthquakes  at  El  Monte,  Cal.,  hummings  on  the  4th,  and  rumbles  on  the  14th. 

(5)  Zodiacal  lights  at  Fall  River,  Mass.,  on  the  27th  ;  at  Burlington,  Iowa,  30th  and 
Lst. 

(6)  Lunar  rainbows  at  Mason  City,  Iowa,  on  the  9th ;  Leesburg,  Ind.,  10th ;  Gardiner, 
!e.,  13th  ;  Brookhaven,  Miss.,  18tb. 

(7)  At  Marquette,  Mich.,  a  comparison  of  the  changes  in  the  barometer  with  those 
I  the  surface  of  the  water  in  the  lake,  from  tri-daily  observations,  shows  that  they 
;ted  in  a  contrary  manner  sixty-six  times,  and  together  twenty-seven  times. 
Published  by  order  of  the  Hon.  Wm.  W.  Belknap,  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig.  Gen.,  (Brevet  Assigned^)  Chief  Signal-Officer,  U.S.A. 


MONTHLY  WEATHER  REVIEW,  SEPTEMBER,  1875. 

INTRODUCTION. 

In  the  preparation  of  this  general  review  of  the  meteorological  conditions  which 
>tained  in  the  United  States  and  adjoining  territories  during  the  past  month,  meteor- 
ogical  reports  from  the  following  sources  nave  been  recorded  and  carefully  examined 

this  office :  Signal  Service,  U.  S.  A.,  96  stations ;  United  States  Army  post  surgeons, 
rwarded  by  the  Surgeon-Cieneral,  39;  Canadian  meteorological  service,  13;  regular 
dunteer  observers,  251;  these  latter  reports  have  been  particularly  valuable  in  the 
"eparation  of  the  accompanying  rain-chart.  In  addition  to  the  above,  marine  reports 
ive  been  received,  which  have  served  to  determine  the  course  and  extent  of  storms 
»yond  the  region  of  permanent  stations.    The  most  noticeable  meteorological  features 

the  month  are — 

First.  The  violent  cyclone,  which  passed  to  the  westward  over  the  West  Indies,  and 
ence  to  the  coast  of  Texas,  causing  great  loss  of  life  and  destruction  of  property,  and 
rnishing  one  of  the  most  perfect  types  of  a  tropical  storm  originating  in  the  lower 
titudes,  and  passing  into  the  region  of  the  temperate  zone,  the  center  of  disturbance 
iscribing  approximately  a  parabola,  the  axis  of  which  may  be  said  to  coincide  with 
e  northern  limit  of  the  trade-winds,  and  the  vertex,  or  most  westerly  portion  of  the 
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carve,  being  located  near  Galveston.  The  storm  is  referred  to  in  the  text  nnder  the 
head  of  low  barometers,  and  is  marked  as  No.  Ill  on  the  chart  of  storm-tracks. 

Second.  The  low  mean  temperature  of  the  month)  which  has  averaged  from  one  to 
four  degrees  below  the  mean  in  the  several  districts.  This  variation,  thoagh  apparently 
slight,  gives  to  the  month  its  appreciable  low  temperature,  a  condition  particakrlj 
unfavorable  to  the  agricultural  interests  of  those  sections  of  the  country  requiring 
wtirm,  dry  weather  for  the  maturing  of  the  unusually  late  crops.  Very  early  frosU 
have  injured  fruit  and  late  corn  in  the  Northwest,  and  sections  of  the  Middle  and  New- 
England  States. 

Third.  The  droughts  which  prevailed  in  Bectif>ns  of  the  Southern  States  have  been 
followed  by  heavy  rains  in  the  regions  of  the  Gulf  States  and  Lower  Mississippi  Valley, 
but  dry  and  warm  weather  has  continued  in  the  southern  portion  of  the  South  Atlantic 
States,  and  in  the  northern  portion  of  Texas. 

Fourth.  The  violent  local  storms  which  have  occurred,  especially  in  New  Mexico  and 
Colorado,  and  on  the  eastern  slope  of  the  Rocky  Mountains. 

ATMOSPHERIC  PRESSURK. 

From  an  examination  of  Chart  No.  II,  it  will  be  seen  that  the  area  of  high  barometer 
now  extends  over  tbe  southern  portion  of  the  United  States,  from  the  South  Atlantic 
coast  westward  to  the  Lower  Mississippi  Valley ;  and  that  the  area  of  mean  low  bar- 
ometer is  in  the  region  of  the  Lower  Saint  Lawrence  Valley.  A  comparison  with  tbe  cor- 
responding chart  of  the  July  Review  shows  a  rapid  increase  of  pressure  in  the  Missis- 
sippi Valley  and  the  Northwest,  and  that  the  area  of  meau  low  barometer  has  moved 
toward  the  Atlantic  with  unusual  rapidity. 

(1)  Areas  of  high  harotneter. — These  areas,  observed  within  the  limits  of  the  United 
Stat-es  during  the  month,  approached  from  the  northern  and  interior  portion  of  the  con- 
tinent, moving  toward  the  Atlantic  with  uniform  progression  in  the  interior,  but  with 
an  apparent  retardation  after  the  center  had  passed  to  the  east  of  the  coast-line.  They 
have  been  accompanied  by  a  depression  of  temperature  ranging  from  five  to  twenty- 
five  degrees  below  the  mean,  depending  upon  the  latitude  of  the  station. 

No.  I.  This  area  is  of  particular  interest,  as  its  origin  is  distinctly  marked  within  tbe 
limits  of  the  United  States.  It  was  first  inclosed  by  an  isobarometric  line  of  30.10, 
which  included  the  regions  north  of  Tennessee  and  Virginia.  During  the  7tb  and  dth 
the  barometer  rose  at  the  stations  on  the  Atlantic  coast,  and  the  shifting  of  the  winds 
to  the  east  and  south  indicated  that  this  area  continued  its  southeasterly  course. 

No.  II.  The  telegraphic  reports  received  on  the  morning  of  September  9  indicated 
the  advance  of  this  area  toward  the  Lake  region  from  British  America.  It  followed  im- 
mediately depression  No.  II,  accompanied  by  rain  and  brisk  and  high  northerly  winds 
from  the  Missouri  Valley  eastward  over  the  Lake  region.  Heavy  gales  occurred  in  its 
southeast  quadrant  on  Lakes  Michigan,  Erie,  and  Huron,  and  in  the  Saint  Lawrence  Val- 
ley, causing  loss  of  life  and  serious  marine  disasters.  The  path  of  the  center  of  this 
area  lies  to  the  north  of  the  Lake  region,  and  thence  over  the  northern  portion  of  tbe 
Middle  States  to  the  Atlantic.  Its  southern  half,  therefore,  extended  over  the  entire 
country  east  of  the  Rocky  Mountains,  southward  to  the  Gulf,  and  the  cool  weather 
which  was  experienced  on  the  Atlantic  coast  between  the  lOtbi  and  15th  occurred  while 
these  districts  were  in  the  western  quadrants  of  this  area. 

No.  III.  A  slight  area  of  high  barometer  which  moved  from  the  Northwest  over  tbe 
Lake  region  between  the  14th  and  18tb,  but  not  reaching  the  Atlantic  coast,  and  ap- 
parently disappearing  under  the  influence  of  the  cyclone.  Frosts  proving  injurious  to 
late  crops  occurred  in  Minnesota,  Michigan,  Wisconsin,  and  the  northern  portions  of 
Illinois  and  Iowa  while  this  area  was  central  in  the  Northwest. 

No.  IV  passed  from  British  America  southeastward  to  the  South  Atlantic,  extending 
over  the  entire  country,  causing  the  barometer  to  rise  from  two  to  four  tenths  above 
the  mean  in  all  the  districts.  Clear,  cool  weather  prevailed  generally  from  the  20th  to 
the  24th,  and  frosts  occurred  in  the  northern  districts. 

(2)  Areas  of  low  barometer. — ^The  number  of  barometric  depressions  traced  from  the 
tri-daily  reports  received  at  this  office  during  the  month  is,  as  in  the  two  preceding 
months,  less  than  in  the  corresponding  months  of  previous  years. 

Chart  No.  I  shows  the  track  of  each  depression  as  determined  from  the  consecutive 
reports  after  the  defiuite  progressive  movement  had  commenced.  Compared  with  those 
of  the  previous  month,  the  tracks  in  the  northern  portion  of  the  country  have  a  lower 
mean  latitude  and  a  general  direction  more  directly  to  the  east,  passing  to  the  Atlantic 
in  the  region  of  the  Saint  Lawrence  Valley. 

The  disturbances  in  the  southern  portion  of  the  United  States  have  been  unusually 
severe,  and  resulted  from  storms  which  originated  beyond  the  limits  of  the  stations  of 
observation.  The  records  of  previous  years  show  that  the  most  violent  storms  occurring 
in  the  United  States  have  their  origin  in  the  tropics,  and  that  before  reaching  our  sta- 
tions they  have  a  westerly  movement. 

No.  I.  First  observed  latitude  43^  30',  longitude  22°  west  from  Washington;  last 
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olMerved  latitude  48^,  longitude  16^  east  of  Wasbiugton ;  time  of  transit,  72  hours ; 
hourly  velocity,  23^^  miles.  Reports  received  during  September  1  indicated  the  ap- 
proach of  this  depression,  but  the  center  was  not  located  on  the  tri -daily  weather  maps 
until  the  afternoon  of  the  2d,  and  then  only  approximately  in  Ihe  Upper  Missouri  Val- 
ley, near  the  eastern  boundary  of  Dakota.  The  above-mentioned  report  indicated 
heavy  rains  in  Minnesota  and  light  rains  in  the  Upper  Lake  region ;  the  barometer  at 
Bismarck  reading  29.63,  and  at  Yankton,  29.66.  The  rain-belt  attending  this  depression 
ext-ended  from  the  Missouri  Valley  eastward  over  the  northern  portion  of  New  England 
and  the  Middle  States  and  Saint  Lawrence  Valley  during  the  2d,  3d,  4th,  and  5th.  As 
the  storm  approached  the  Atlantic  coast  the  gradient  increased,  and  the  winds  became 
dangerous  to  shipping  in  the  Gulf  of  Saint  Lawrence. 

No.  n.  First  observed  in  latitude  44^,  lon^tude  26^  30^  west;  last  observed  in  lati- 
tude 49^,  longitude  9^  east ;  time  of  transit,  48  hours ;  velocity  per  hour,  33  miles. 
Reports  from  the  Pacific  coast  and  the  northern  stations  of  the  Rocky  Mountains  indi- 
cate that  this  depression  had  its  origin  in  the  North  Pacific.  It  was  at  no  time  wholly 
within  the  limits  of  the  stations,  and  its  general  form  was  that  of  an  elongated  ellipse, 
or  trough,  extending  toward  the  northeast,  immediately  in  advance  of  the  most  ex- 
tended area  of  high  barometer  of  the  mouth.  The  rains  which  followed  were  unusually 
heavy  in  the  Lake  region,  where  the  storm  became  very  violent  on  the  morning  of  the 
10th,  causing  disasters,  which  resulted  in  serious  loss  of  life.  Wrecks  were  also  reported 
in  the  Gulf  of  Saint  Lawrence,  where  the  wind  became  unusually  strong,  after  shifting 
to  the  north  and  west. 

No.  III.  First  observed  latitude  13^,  longitude  17^  east ;  last  observed  latitude  38^, 
longitude  6^  east ;  co-ordinate  of  the  vertex  of  path,  latitude  2»^  30',  longitude  19^  30' 
west ;  mean  velocity  per  hour,  19  miles.  Although  this  storm  is  not  traced  on  the  churt 
further  to  the  eastward  than  the  western  portion  of  Cuba,  reports  recently  received 
indicate  that  it  originated  east  of  Barbadoes,  where  a  severe  tornado  occurred  on  the 
morning  of  the  9tb.  Succeeding  reports  from  the  West  India  stations  show  great 
barometric  disturbances  in  that  region  until  the  afternoon  of  the  12th,  when  the  storm 
had  reached  the  eastern  portion  of  Cuba.  On  the  13th  a  violent  hurricane  occurred  at 
Santiago  de  Cuba,  and  the  barometer  at  Key  West  had  fallen  to  29.81,  with  a  brisk 
northeast  wind.  By  midnight  the  wind  had  increased  to  a  northeast  gale,  and  the 
barometer  had  fallen  to  29.74.  The  morning  report  of  the  14th  indicated  that  the 
center  of  disturbance  had  passed  to  the  westward  of  Key  West  and  Havana.  The  suc- 
ceeding tri-daily  reports  of  the  15th  and  16th  show  a  continuous  westerly  movement  of 
the  center,  the  progressive  velocity  being  retarded  as  the  storm  approached  the  vertex 
of  its  path ;  from  the  afternoon  of  the  15tn  to  the  afternoon  of  the  L7th  its  mean  velocity 
being  8  miles  per  hour.  During  the  slow  progressive  movement  the  velocity  of  rota- 
tion increased  to  88  miles  per  hour,  when  the  cups  of  the  anemometer  at  Indianola 
were  carried  away.  Full  accounts  have  already  appeared  giving  details  of  the  loss  of 
life  and  destruction  of  property  caused  by  this  storm,  the  most  severe  which  has 
occurred  in  the  United  States  since  the  establishment  of  the  Signal-Service.  In  the 
meteorological  history  of  the  country,  its  parallel  occurred  between  the  27th  of  Sep- 
tember and  the  LOth  of  October,  1837.  In  Chart  No.  I,  it  will  be  seen  that  the  northern 
half  of  the  curve  passes  directly  to  the  northeast,  cutting  the  coast-line  near  Nor- 
folk. During  the  easterly  movement  the  center  of  depression  gradually  changed  to  an 
elongated  ellipse,  and  the  velocity  of  rotation  was  materially  retarded  while  the  center 
remained  on  the  continent.  It,  however,  left  the  Atlantic  coast,  producing  heavy  gales 
and  marine  disasters  on  the  Jersey  coast.  Recent  reports  from  the  Atlantic,  considered 
in  connection  with  the  violent  storms  which  prevailed  north  of  Great  Britain  from 
6eveu  to  nine  days  after  the  storm  left  our  coast,  indicate  that  this  depression  may 
have  crossed  the  Atlantic. 

The  following  reports  and  observations  are  taken  from  the  monthly  journals  of  the 
Signal-Service :  ^ 

Galvesiatit  Septemher  17. — Storm  continues  with  increased  violence ;  at  2  p.  m.,  barom- 
eter reached  its  minimum, 29.038;  maximum  velocity  of  wind,  4.50  p.m.,  60  miles, 
southwest  and  west. 

September  16. — Observer  at  Indianola  reports :  '*  Rain  continued  and  storm  increased 
to  hurricane  from  northeast,  accompanied  by  a  disastrous  inundation  from  the  bay. 
One  hundred  and  seventy-six  lives  lost  and  three-fourths  of  the  town  swept  away, 
causing  a  loss  of  upward  of  one  million  dollars'  worth  of  property,  a  severance  of  com- 
munication with  the  outside  world,  and  a  total  suspension  of  business.  Highest  regis- 
tered velocity  of  wind,  88  miles;  estimated  velocity,  100.  The  following  hourly  obser- 
vations were  taken  at  Indianola  on  the  15th  and  16th : 
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Date. 


15th,   fip.  m 

3p.  m 

4  p.  m 

5p.  m 

6p.  m 

7p.  m 

8p.  m 

Op.  m 

10  p.  m 

11  p.  m *. 

12m 

16th,    la. m 

2a.m 

3a.m 

4a.m 

5a.m 

6a.m 

7a.m 

8a.iu 

9a.in 

10  a.  m 

11  a.  m 

12  m 

1  p.  m 

2p.  m 

3p.  m 

4p.  m 

5p.  m 


Barometer. 

Ther- 
mometer. 

Direction. 

Wind- 
velocity. 

29.60 

84 

N.E. 

40 

29.73 

83 

N. 

36 

29.70 

82 

N. 

40 

29.70 

76 

N. 

38 

29.68 

76 

N. 

41 

29.70 

75 

N. 

40 

29.68 

75 

N.  N.  E. 

iS 

29.66 

75 

N.N.E. 

53 

29.63 

74 

N.N.E. 

S6 

29.59 

74 

N.  N.  £. 

58 

29.56 

74 

N.N.E. 

60 

29.52 

74 

N.N.E. 

56 

29.46 

74 

N.N.E. 

60 

29.39 

74 

N. 

66 

29.36 

74 

N.N.E. 

68 

29.35 

74 

N.N.E. 

64 

29.36 

74 

N.E. 

58 

29.34 

75 

N.E. 

66 

29.33 

75 

N.E. 

56 

29.31 

75 

N.E. 

64 

29.29 

75 

N.E. 

60 

29.22 

75 

N.E. 

74 

29.17 

75 

N.E. 

72 

29.13 

75 

N.E. 

72 

S9.06 

75 

N.E. 

68 

29.01 

75 

N.R 

72 

28.95 

75 

N.K 

76 

2&90 

75 

N.E. 

82 

Weather. 


ThreatMiiog. 

Do. 

Do. 
Liehtrain. 

Do. 

Do. 

Da 

Da 

Do. 

Da 

Do. 

Do. 
HeaTy  rata. 
Liehtrain. 
Heavy  rain. 

Do. 
Lif^ht  rain. 
Heavy  rain. 
Lifhtraio. 


Do. 
Do. 
Do. 
Da 
Do. 
Heavy  rain. 
Do. 
Do. 


Dnring  the  continuance  of  this  storm  in  the  gnlf  a  secondary  depression  developed 
in  the  Upper  Mississippi  Valley  and  passed  directly  eastward  to  the  Atlantic  coast, 
causing  hifi^h  winds  on  the  Lakes  and  near  the  New  England  coast.  This  depression 
was  central  in  Maine  on  the  17th,  and  disastrous  storms  occurred  in  the  Gulf  of  Saint 
Lawrence  and  the  Gulf  of  Mexico  on  that  day. 

No.  IV.  Observed  in  the  Northwest  on  the  17th,  and  first  located  in  latitude  44°, 
longitude  14^  west ;  last  observed  in  latitude  45^,  longitude  5^  east ;  mean  velocity 
per  hour  22|  miles.  This  storm  was  central  in  Michigan  when  the  cyclone  was  central 
in  Eastern  Tennessee,  but  the  two  depressions  remained  distinct,  the  latter  moviog 
with  great-er  velocity,  disappearing  to  the  east,  while  the  former  was  central  in  the 
Lower  Lake  region  on  the  morning  of  the  20lh.  Light  rains  preceded  and  followed 
this  depression,  and  strong  northwest  winds  occurred  on  Lakes  Michigan  and  Erie 
during  the  night  of  the  19th.  The  occurrence  of  these  secondary  depressions  in  the 
vicinity  of  the  cyclone  greatly  reduced  the  barometric  gradient,  and  will  account  for 
the  diminished  force  with  which  the  latter  passed  over  the  continent. 

No.  V.  The  telegraphic  reports  of  the  22d  and  23d  indicated  that  this  depression  ex- 
tended to  the  Pacific  coast,  and  that  the  track  of  its  center  was  to  the  north  of  the 
Lake  region,  beariug  to  the  northeast  toward  Hudson's  Bay. 

No.  VI.  This  is  the  approximi^te  track  of  a  local  barometric  disturbance  in  the  Gulf 
of  Mexico,  which,  though  slight,  was  accompanied  by  very  heavy  rain  on  the  coast, 
and  dangerous  winds  in  the  Gulf  on  the  24th  and  25th.  Six  inches  of  rain  are  reported 
at  New  Orleans  and  three  inches  at  Mobile  on  the  25th.  The  depression  moved  slowly 
to  the  east,  south  of  the  Gulf  coast,  on  the  26th  and  27th,  and  disappeared  apparently 
under  the  influence  of  the  high  barometer,  in  the  Lower  Mississippi  Valley  without 
passing  to  the  east  of  Florida.  Heavy  rains  continued  near  the  Gulf  coast  and  in  the 
southern  portion  of  the  South  Atlantic  States  during  the  26th  and  27th. 

No.  VII.  First  observed  in  latitude  47^,  longitude  37^  west ;  last  observed  in  latitude 
47°  30',  longitude  7°  30'  east ;  time  of  transit,  sixty-four  hours ;  mean  velocity,  25 
miles  per  hour.  It  developed  in  the  extreme  Northwest,  and  moved  in  a  southeasterly 
direction  until  it  reached  the  southerly  portion  of  the  Upper  Lake  region  on  the  morn- 
ing  of  the  29th,  after  which  its  course  changed  to  the  northeast,  following  the  general 
direction  of  the  Saint  Lawrence  Valley,  being  felt  as  an  area  of  cloud  and  light  rain  in 
the  northern  portion  of  the  United  States,  and  accompanied  by  high  northerly  and 
westerly  winds  on  Lakes  Erie  and  Michigan,  the  velocity  of  which,  on  the  night  of 
the  29th,  exceeded  30  miles. 

No.  VIII.  First  observed  in  latitude  39°  30',  longitude  129  west ;  last  observed  in 
latitude  40°,  longitude  1°  west.  This  storm  is  of  particular  interest,  as  it  developed 
within  the  limits  of  the  United  States,  and  moved  directly  to  the  east,  after  a  totary 
movement  of  the  atmosphere  had  commenced.  On  the  morning  of  the  1st  of  Octx)ber 
it  was  central  in  Eastern  Pennsylvania,  after  which  its  course  ctianged  slightly  to  the 
north  of  east.  The  rain-belt  accompanying  this  storm  extended  over  the  Lake  region, 
southward  to  Tennessee,  and  thence  eastward  to  the  Atlantic  coast. 
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3)  Local  storms, — Ou  the  Ist,  gales  were  reported  at  Wyanet,  111.,  and  at  Independ- 
e,  Iowa,  maDy  trees  being  blown  down  at  the  latter  place.  On  the  3d  a  severe 
inder-storm  occarred  20  miles  southwest  of  Abington,  111.,  the  lightning  striking  the 
ise  of  Robert  Meacbnm,  killing  fonr  cows  and  one  horse.  This  is  regarded,  in  the 
inity,  as  the  heaviest  storm  of  the  year.  On  the  5th,  gales  were  reported  at  Com- 
,  Miss.,  and  at  Florida,  Mass.  On  the  6th  a  thunder-storm,  accompanied  by  a  high 
id,  passed  over  Penn  Yan,  N.  Y.  On  the  7th  and  8th  at  Belvidere,  111. ;  on  the  8th 
1  9th  at  Beloit,  Wis. ;  on  the  9th  at  Chicago  and  Keokuk ;  and  on  the  9th  and  10th 
Oubaque,  heavy  and  destructive  rain-storms  were  reported,  producing  overflows  in 

rivers  and  streams  of  the  various  neighborhoods  ou  the  9th  and  10th,  and  causing 
ch  destruction  of  property  along  the  oanks,  bridges,  &«.  The  amount  of  rain-faU 
ing  the  storm  at  Beloit,  Wis.,  is  reported  over  six  inches,  and  at  Belvidere,  111., 
irly  fonr  inches.  On  the  10th  at  5.30  p.  m.  at  Las  Cruces,  N.  Mez.,  a  water-spout 
Idenly  appeared  in  the  hills  one  mile  back  of  the  town,  toward  the  north,  and 
sed  over  the  town  as  a  tall,  dark  column  of  water  and  dust,  destroying  buildings, 
,,  in  less  than  ten  minutes.  The  water  in  the  streets  was  from  fonr  to  Ave  feet 
p,  and  two  hours  later  rain  commenced  and  fell  in  torrents  for  several  hours.  One 
ort  of  this  disaster  says :  "  It  was  midnight  before  the  flood  abated,  and  this  mom- 

our  town,  which  was  yesterday  one  of  the  most  flourishing  in  the  Southwest, 
nds  a  mass  of  ruins  sad  to  contemplate.  It  is  impossible  to  estimate  the  value  of 
perty  destroyed.''  On  the  night  of  the  9th  a  tornado  spent  its  fury  on  Normal,  111., 
ere  two  gales  seemed  to  converge,  demolishing  a  large  brick  house  and  severely  in- 
ing  one  person.    Other  buildings  and  bams  were  demolished,  and  at  King's  Mill,  a 

miles  west  of  Bloomington,  the  storm  cut  a  track  through  a  maple  grove,  twisting 
.  uprooting  the  trees.  At  Clinton  one  man  was  killed  by  lightning,  and  at  La 
^ette  cars  were  blown  off  the  track.  On  the  10th,  gales  were  reported  at  Newport  Bar- 
ks, Kentucky ;  Milford,  Del. ;  Depauville,  N.  Y. ;  Weldon,  N.  C. ;  Carthageua,  Ohio : 
st  Charlotte,  Vt. ;  on  the  11th  at  Atlanta,  Ga. ;  on  the  16th  at  Atlanta,  Qa.,  ana 
thagena,  Ohio  ;  on  the  17th  at  Gardiner,  Me.,  and  Brashear,  La. ;  on  the  18th  at 
rida  and  Fall  River,  Mass. ;  on  the  25th  at  Ringgold,  Ohio  ;  on  the  29th  at  Carth- 
aa,  Ohio ;  and  on  the  30th  at  Florida,  Mass.  During  the  night  of  the  18th  and 
ming  of  the  19th,  Charleston,  S.  C,  was  visited  by  a  heavy  rain  and  wind  storm, 
ig  damage  to  trees,  &.c.  On  the  15th,  at  5.30  p.  m.,  a  heavy  rain  and  hail  storm, 
h  high  wind,  passed  over  Saint  Anthony  and  Minneapolis,  Minn.  On  the  afternoon 
;he  21st  a  severe  storm  of  wind,  hail,  and  rain  was  reported  from  the  southwestern 
tion  of  New  Mexico,  extending  from  Bear  Creek  Cafion  beyond  the  Upper  Mimbres, 
aking  down  the  largest  trees  and  carrying  them  high  in  the  air,  the  wind  denuding 
earth  of  everything.  Hail-stones  as  large  as  cups  fell  and  covered  the  mountains, 
s.ing  at  a  distance  like  snow;  some  stones  are  described  as  weighing  over  a  pound, 
the  24th  a  storm  of  hail,  sleet,  and  snow,  was  also  reported  from  Santa  F^,  N.  Mex. 
the  30th  a  severe  wind-storm  passed  near  Fort  Madison,  Iowa,  blowing  down  fences, 
-oofing  houses,  &.c. 

TEMPERATURE  OF  THE  AIR. 

lie  distribution  of  mean  temperatures  for  the  month  is  indicated  by  the  Isothermal 
3S  on  chart. 

[o.  I.  The  temperature  table  on  the  same  chart  gives  the  average  for  the  various 
briots  for  the  month,  together  with  the  average  for  September  during  a  long  series 
years.  The  comparison  shows  that  the  weather  has  been  cooler  than  usual  in  all 
districts,  and  most  particularly  so  in  the  Saint  Lawrence  Valley.  This  excess  of 
d  is  largely  due,  in  the  northern  sections,  to  the  areas  of  unusually  high  barometric 
issure  which  have  crossed  the  country,  and  in  the  southern,  to  the  prevailing  north- 
y  winds  induced  by  the  storms  in  the  gulf.  The  following  are  a  few  of  the  maximum 
iperatures  of  the  month  :  Corsicaoa,  Tex.,  100^;  Jacksonville,  Fla.,  98^;  Augusta, 
.,  Dod^e  City,  Kans.,  and  Montgomery,  Ala.,  97^ ;  Shreveport,  La.,  and  Tybee,  Ga., 
* ;  Indianola  and  Denison,  Tex.,  and  Wilmington,  N.  C,  95^.  The  minimum  temper- 
ires  for  the  month  occurred  at  the  following  stations :  Mount  Washington,  15<^ ; 
[e's  Peak,  17°  ;  Pembina,  Dak.,  21° ;  Colorado  Springs,  Colo.,  27<^  ;  Cheyenne,  Wyo., 
1  Breckenridge,  Minn.,  28°;  Bismarck,  Dak.,  29° ;  Marquette,  Mich.,  30°  ;  Wythe- 
le,  Va.,  and  Yankton,  Dak.,  :I0<^  ;  Escanaba,  Mich.,  North  Platte,  Nebr.,  and  Burling- 
,  Vt.  The  greatest  range  of  temperature  was  68°  at  Pembina,  Dak.,  from  89°  to  21°, 
1  the  least  20°  at  Key  West,  from  93°  to  73°. 

^oats, — Light  frosts  occurred  on  the  10th  in  Minnesota ;  on  the  11th  in  Iowa,  Wis- 
isin,  Michigan,  Illinois,  Indiana,  Ohio,  Pennsylvania,  New  York,  New  Jersey,  and 
of  the  New  England  States ;  on  the  12th  in  New  York  and  New  England.  Heavy 
1  destructive  frosts  occurred  on  the  17th  in  Minnesota,  and  on  the  18th  throughout 
\  Northwest  and  the  Upper  Lake  region,  and  lighter  frosts  on  the  same  date  in  the 
wer  Lake  region,  the  Middle  States,  and  New  Eogland.  Late  corn  and  other  crops 
fered  severely  at  this  time  in  many  portions  of  these  districts.  From  the  18th  to 
I  26th  inclusive,  frosts,  more  or  less  severe,  were  frequent  in  all  that  portion  of  the 
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United  States  lying  north  of  the  38th  parallel.  Light  frost  was  reported  from  the 
vicinity  of  Vioksborg  on  the  19th,  and  from  the  mountainous  regions  of  Virginia,  Ten- 
nessee, and  the  Carolinasi  on  the  27th  and  28th. 

PRECIPITATION. 

Chart  No.  Ill  shows  in  a  graphic  manner  the  monthly  distribntion  of  the  rain-£a]l. 
The  table  apon  the  same,  giving  the  average  by  districts,  furnishes  the  means  of  oom- 
paring  it  with  the  average  for  many  years.  The  rain-fall  has  been  unusually  heavy 
m  the  Gulf  States,  and  particularly  so  in  Texas  and  Louisiana,  where  more  than  doable 
the  normal  quantity  has  fallen.  A  large  excess  is  also  given  for  the  Saint  Lawrence 
Valley.  The  deficiency  of  rain  has  been  noticeably  great  in  the  Middle  and  South 
Atlantic  States  and  in  portions  of  the  Ohio  Valley,  Missouri,  Kansas,  and  Minnesota. 
In  the  remaining  districts  the  amount  of  rain  does  not  differ  widely  from  the  average 
for  September. 

Among  the  heavy  rain-falls  for  the  month  may  be  noticed  the  following :  Galvestoo, 
18.41 ;  Mount  Washington,  11.34 ;  Key  West,  10.60 ;  Indianola,  10.65 :  Jackson,  Mibi., 
8.54 ;  Mobile,  8.52 :  Baton  Rou^e,  La.,  8.07 ;  Shreveport,  La.,  8.02.  At  Galveston  the 
rain-fall  amounted  to  over  six  inches  on  two  different  days — the  16th  and  25tb. 

Snow, — Snow  fell  on  Pike's  Peak  on  twelve  days  during  the  month.  The  first  snow 
of  the  season  fell  on  the  17th  in  the  Adirondacks;  on  the  19th  at  Pembina,  Dnbaqne, 
and  Oswego ;  21st  at  Denver  and  Escaoaba ;  22d  at  Malone,  N.  T.«  and  on  the  24th  at 
Santa  F^,  N.  Mex. 

Mail. — Hail  frequently  fell  with  the  snow  on  Pike's  Peak  during  the  month.  Local 
hail-storms  have  also  occurred  as  follows :  5th,  at  Houseville,  N.  Y.;  15th,  at  Mione- 
apolis,  Miun.:  19th,  on  Lake  Erie  and  at  Dubuque,  Iowa;  20th,  at  La  Crosse, Malone, 
Milwaukee,  Marquette,  Dnluth,  Traverse  City,  Mich.,  and  Brownsville,  Pa.;  21st  at 
Port  Huron  and  Marquette ;  22d,  Bangor,  Me.,  and  Madison  Barracks,  N.  Y.;  24th  at 
Santa  F^  ;  26tb,  at  Wytheville,  Ya.;  ;K)th,  Buffalo,  Fort  Abercrombie,  Dak.,  Rockford^ 
Iowa,  Danville,  Ky.,  and  Norfolk,  Nebr. 

Rainy  days. — The  number  of  days  during  the  month  on  which  rain  in  any  quantity 
fell  averages  about  as  follows :  New  England,  the  Northwest,  and  the  Southern  States, 
10 ;  Middle  Atlantic  States,  Tennessee,  and  the  Ohio  *and  Central  Mississippi  Valleys, 
10 ;  Lake  region,  13. 

Cloudy  days. — ^The  number  of  cloudy  days  (other  than  those  on  which  rain  fell) 
averages,  in  New  England,  4 ;  Middle  Atlantic  and  Southern  States  and  Lower  Lake 
region,  3 ;  the  Ohio  Valley  and  the  Northwest,  3.5 ;  Upper  Lake  region,  4.5. 

RELATIVE  HUMIDITY. 

The  relative  humidity  for  the  month  averages,  on  the  New  England,  New  Jersey,  and 
South  Atlantic  coasts,  75  per  cent.;  in  the  interior  portions  of  the  New  England,  Middle, 
and  Southern  States,  70 ;  on  the  Gulf  coast,  78 ;  Ohio  Valley,  67 ;  Lower  Lake  region,  69; 
Upper  Lake  region  and  Northwest,  72.  The  lowest  means  are,  as  usual,. reported  from 
the  Rocky  Mountain  stations,  being 64  per  cent,  at  Colorado  Springs;  57  at  Cheyenne; 
56  at  Santa  F^ ;  51  at  Denver,  and  31  at  Salt  Lake  City. 

WINDS. 

The  prevailing  winds  for  the  month  are  shown  by  the  arrows  on  Chart  No.  11.  It 
will  be  seen  that  they  are  mostly  from  the  northeast  in  the  Gulf  and  South  Atlantic 
States ;  from  the  south  or  southwest  in  the  Northwest,  the  Miodle  Atlantic  States,  and 
New  England,  while  in  Tennessee,  the  Ohio  Vallev,  and  the  Lake  region,  they  vary  from 
northwest  to  southwest.  The  total  movement  of  the  air  during  the  month,  independ- 
ent of  direction,  averages,  in  New  England,  4,810  miles;  on  the  New  Jersey  coast, 
7,750;  in  the  Middle  States,  4,410;  South  Atlantic  coast,  5,115;  Gulf  coast,  6,800; 
interior  of  the  Southern  States,  2,890 ;  Ohio  Valley,  3,640 ;  Lower  Lake  region,  6,610 ; 
Upper  Lake  region,  6,800 ;  Northwest,  5,190.  The  following  are  some  of  the  largest  total 
movements:  Sandy  Hook,  10,247  miles;  Cape  Hatteras,  10,243:  Galveston,  9,300; 
Cleveland,  8,928;  Erie,  8,351;  Pike's  Peak,  8,136;  Peck»s  Beach,  8,124.  The  smaUest 
movements  occurred  at  the  following  stations :  Lynchburg,  2,014  miles ;  Nashville, 
2,316;  Augusta,  2,414;  Albany,  2,639;  Vicksburg,  2,731;  Sbreveport,  2,863;  Cairo, 
2,883. 

TEMFBRATURB  OF  THE  WATER. 

A  table  of  the  maximum  and  minimum  temperatures  of  water  for  the  month  at  the 
different  stations  on  the  coast,  lakes,  and  rivers,  will  be  found  on  Chart  No.  II.  A 
comparison  of  the  mean  temperatures  of  water  with  those  of  the  air,  shows  that  at 
nearly  all  points  the  air  has  been  much  cooler  than  the  water  at  the  corresponding 
points.    On  the  coast  of  Maine,  however,  the  reverse  is  the  case,  the  air-temperatures 
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averaj^ing  S'^  higher  than  the  water-temperatares.  In  the  Upper  Lake  region  the  two 
liave  been  nearly  equal.  Oa  the  Atlantic  coast,  from  Cape  Cod  to  Florida,  the  water 
has  been  about  3^  warmer  than  the  air,  and  on  the  Gulf  coast  2^^,  while  along  the 
western  rivers  this  difference  amounts  to  an  average  of  Ty^,  and  on  Lake  Erie  7^. 

NAVIGATION. 

On  Chart  No.  Ill  will  be  found  a  table  giving  the  highest  and  lowest  water  marks, 
'vith  the  dates  on  which  they  occurred,  at  the  stations  on  the  principal  western  rivers. 
The  Red  River  rose  steadily  at  Shreveport  from  the  10th  to  the  20th,  aft^r  which  it 
declined  slowly.  The  Missoari  fell  almost  continuously  after  the  first  few  days  of  the 
month,  but  the  depth  of  water  has  remained  sufficient  for  navigation.  The  rise,  which 
1>egan  in  the  Upper  Mississippi  in  August,  continued  until  about  the  middle  of  Sep- 
tember, the  freshet-wave  gradually  extending  itself  downward,  until  its  crest  reached 
Memphis,  on  the  27th.  At  Vicksburgh  and  New  Orleans  the  high  water  of  August 
steadily  subsided  until  toward  the  close  of  the  month,  when  a  slight  rise  occurred. 
The  Ohio  remained  low  during  the  month,  changing  but  little.  A  rise  of  10  feet  w^as 
experienced  in  the  Cumberland,  at  Nashville,  on  the  2l8t,  but  the  water  subsided 
rapidly  during  the  week  following.  Navigation  was  resumed  over  the  rapids  in  the 
Mississippi,  near  Keokuk,  early  iu  the  month,  and  no  reports  concerning  interruption 
of  navigation,  owing  to  low  water,  have  been  received  from  other  points. 

VERIFICATIONS. 

The  nsual  comparison  of  the  "Probabilities"  with,  the  succeeding  three  tri-daily  re- 
ports shows  that  on  an  average,  in  the  United  States,  87.82  per  cent,  of  the  predictions 
have  been  fully  verified.  The  percentage  of  verifications  in  the  various  districts  is  as 
follows:  New  England,  90.76  per  cent.;  Middle  States,  89.92;  South  Atlantic,  86.94 ; 
Eastern  Gulf,  84.72;  West  Gulf,  84.99  ;  Lower  Lake  region,  8S.74  ;  Upper  Lake  region, 
89.44;  Tennessee  and  the  Ohio  Valley,  88.66 ;  Upper  Mississippi  Valley,  90.13 ;  Lower 
Missouri  Valley,  85,97. 

The  percentage  of  verification  of  the  several  elements  is  as  follows:  Weather,  90.35; 
wind-direction,  92.38;  temperature,  88.12;  and  barometer,  80.44. 

Cautionary  signals, — Total  number  of  storm-warnings  sent  to  both  Canadian  and 
United  States  shipping-ports  during  the  month,  is  203.  Oae  hundred  and  fifty-four 
cautionary  signals  were  displayed,  of  which  116  were  fully  justified  by  the  occurrence 
of  dangerous  winds  at  or  near  the  station  ;  5  were  partly  verified  and  33  were  not 
verified.  Reports  received  at  this  office  show  that  the  cautionary  signals  ordered  at 
the  stations  on  the  Gulf  and  South  Atlantic  coast  previous  to  the  cyclone  were  gen- 
erally observed,  and  that  the  warning  was  given  iu  ample  time  to  enable  interested 
parties  to  prepare  for  the  storm. 

ATMOSPHERIC  ELECTRICITY. 

(1)  Thunder-storms. — The  most  severe  of  these  have  already  been  noticed  under  the 
head  of  local  storms.  A  general  view  shows  that  they  have  been  most  frequent  in  the 
Upper  Mississippi  Valley  and  on  the  Gulf  coast.  • 

(2)  Auroras. — The  display  of  auroras  has  been  unusually  faint ;  the  principal  display 
occurring  between  the  forty-third  and  forty-seventh  degrees  of  latitude.  The  most 
marked  occurred  iu  the  early  portion  of  the  month  at  Duluth,  Escauaba,  Eastport,  and 
Pembina.  The  most  extended  auroral  display  occurred  on  the  30th  at  Duluth,  Alpena, 
Waterburgh,  and  Albany,  N.  Y. 

OPTICAL  PHENOMENA. 

(1)  Solar  halos. — The  most  prominent  displays  of  this  phenomenon  occurred  on  the 
12th  and  16th,  when  they  were  observed  in  most  of  the  States  lying  in  a  direct  line 
from  Maine  to  Louisiana,  and  on  the  18th  from  New  England  to  the  Ohio  Valley  and 
Michigan.  They  were  observed  in  one  or  more  States  upon  every  day,  except  on  the 
1st,  4tu,  and  11th,  the  principal  (other  than  the  above)  being  on  the  3d,  9th,  10th,  13th, 
14th,  l.jth,  29th,  and  30th. 

(2)  Lunar  halos. — These  phenomena  were  mostly  observed  from  the  8th  to  the  18th 
very  few  being  reported  from  the  5th  to  the  8th,  and  from  the  2l8t  to  the  29th  ;  while 
none  were  observed  from  the  1st  to  the  4th  ;  on  the  7th,  19th,  20th,  25th,  26th,  27th,  and 
30th.  The  most  extensive  occurred  on  the  9th,  observed  from  New  England  to  West 
Virginia,  in  Minnesota  and  Florida ;  on  the  11th  in  Iowa,  Louisiana,  Michigan,  Indiana, 
Illinois,  Pennsylvania,  New  York,  Maine,  and  Florida,  and  during  the  13th,  14ih,  and 
15th,  from  Newfoundland  to  the  Gulf  of  Mexico  and  Texas,  and  iu  Dakota  and  Utah. 

(3)  Corona  were  observed  on  the  9th  at  Norfolk,  Va. ;  on  the  15th  at  Tybee  Island, 
Ga. ;  on  the  18th  at  Buffalo,  N.  Y.,  and  Tybee,  Ga. ;  on  the  2lst,  22d,  23d,  27th,  and  26th, 
at  Rochester,  N.  Y.,  and  on  the  30th  at  Wood's  Hole,  Mass. 
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(4)  Parhelia  were  observed  on  the  14tli  at  Honseville,  N.  Y. 

(5)  Mirage. — This  was  observed  on  the  11th,  IWd,  and  23d  at  New  London,  Conn  ,  and 
frequently  at  Ellin  wood,  Kans. 

MISCELLANEOUS  PHENOMENA. 

(1)  Zoological. — Grasshoppers  were  reported  at  Denver,  Colo.,  from  the  1st  to  the  6th, 
nnd  on  the  17th,  18th,  20th,  21st,  22d,  and  27th  in  countless  nnmbers,  going  eastward ;  at 
Hot  Sulphnr  Springs,  Colo.,  from  the  Ist  to  the  8th,  and  from  the  15th  to  the  30tb ;  and 
at  Las  Vegas,  N.  Mex.,  from  the  2d  to  the  9th,and  on  the  15th.     Wild  geese^  flying  soath, 
have  been  reported  on  the  11th,  15th,  16th,  and  22d  at  Dubuque;  on  the  19tb  at  Santee 
Agency,  Nebr. :  on  the  20th  at  North  Platte,  Nebr. ;  on  the  26th  at  Corsicana,  Tex.; 
and  from  the  27th  to  29th  at  Leesburg,  Ind. ;  Fort  Madison,  Iowa:  Houlton,  Kans. ; 
Mesquite,  Tex.;  Yankton,  Dak.,  and  Breckenridge,  Minn.     Wild  ducks  were  observe 
going  south  on  the  llth,  15th,  16th,  and  22d  at  Dubuque,  Iowa :  and  the  26th  at  Corsi- 
cana, Texas;  and  from  the  27th  to  the  30th,  at  Yankton,  Dak.,  and  Atlantic  City,  N.J. 
Craves  were  observed  going  south  on  the  26th  at  Austin,  Tex. ;  on  the  28th  at  Fort  Madi- 
son, Iowa,  and  going  west,  on  the  30th,  at  Wilsonville,  Ala.    Sea-gulls  were  seen  going 
south  on  the  16th  at  Atlantic  City,  N.  J.    Swallotes  were  last  seen  on  the  4th  at  West 
Charlotte,  Va. ,  on  the  12th  at  Contoocookville,  N.  H. ;  on  the  14th  at  Coalville,  Utah ; 
on  the  21st  at  Fort  Union,  N.  Mex. ;  and  on  the  28th  at  Morgantown,  West  Va.  Martins 
were  last  seen  on  the  20th  at  Morgantown,  West  Va.;  the  King-bird  on  the  6th  at  Con- 
toocookville, N.  H. ;  the  Humming-bird  on  the  20th  at  West  Charlotte,  Vt.,  and  on  the 
23d  at  Contoocookville,  N.  H. ;  the  Fire-fly  on  the  25th  at  North  Germ  an  town,  N.J. ; 
the  Oriole  was  last  heard  on  the  3d  at  Contoocookville,  N.  H. ;  and  the  Katydid  on  the 
25th  at  North  Germantown,  N.  J.    Black-birds  were  seen  on  the  16th  at  Fort  Union,  N. 
Mex.,  and  Coalville,  Utah.    Dragon-flies  on  the  20th  and  21st  at  Indianola,  Tex.,  going 
northwest.    Locusts  were  observed  at  Cincinnati  on  the  1st.    On  the  30th  hundreds  of 
squirrels  were  reported  emigrating  across  the  James  River  at  Lynchburg,  Va.,  and  od 
the  22d,  snapping  mackerel  (blue-fish)  were  reported  going  south  at  Cape  May. 

(2)  Prairie-fires  were  reported  near  Saint  Paul  on  the  20th  and  28th. 

(3J  Meteors. — These  were  most  frequently  observed  as  follows  :  On  the  4th  in  Con- 
necticut, Ohio,  Rhode  Island,  and  New  York ;  on  the  5th  in  New  York,  Massachusetts, 
and  Iowa,  and  on  the  26th  in  Michigan,  Minnesota,  Missouri,  and  Connecticut;  also,  in 
one  or  two  States  on  the  Ist,  3d,  and  from  the  6th  to  the  10th,  15th,  and  from  the  19tb 
to  the  28th. 

(4)  Polar  bands. — These  were  observed  on  the  Ist  at  South  Bend,  Ind. ;  on  the  9th  at 
Newport,  R.  I.,  and  Long  Branch,  N.  J.;  on  the  llth,  at  Carthagena,  Ohio;  ou  the 
14th  at  Iowa  City,  Iowa  ;  on  the  15th  and  2l8t  at  Wytheville,  Va. ;  on  the  22d  at  Saint 
Paul,  Minn.,  and  on  the  23d  at  Wilmington,  N.  C. 

(5)  The  eclipse  of  the  «u«,  which  occurred  on  the  29th,  was  observed  at  Bangor,  Me.; 
Freehold,  N.  J. ;  Gardiner,  Me. ;  Harbor  Grace,  Newfoundland  ;  Lenoir,  N.  C. ;  Malone, 
N.  Y. ;  Mobile,  Ala. ;  Mount  Desert,  Me. ;  New  Castle,  Pa, ;  Rochester,  N.  Y. ;  Wendell, 
Mass. ;  West  Charlotte,  Vt.,and  Woodlawn,  Md. 

Published  by  order  of  the  honorable  Wm.  W.  Belknap,  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig.  Gen.j  (Brevet  Assigned,)  Chief  Signal-Officer,  U.  S.  A. 


MONTHLY  WEATHER-REVIEW,  OCTOBER,  1875. 

INTRODUCTION. 

The  current  review  is  made  up  from  meteorological  returns  from  the  following 
sources:  94  United  States  Signal-Service  stations;  49  surgeons.  United  States  Army;  1 
naval  hospital ;  13  Canadian  meteorological  service ;  and  271  voluntary  observers,  to- 
gether with  material  obtained  from  marine  log-books,  shipping-news,  and  other  press- 
reports.    The  chief  features  of  the  meteorology  of  October  are — 

First.  The  low  mean  temperature  of  the  month,  which,  as  will  be  seen  under  theap- 
propriate  heading,  has  been  universally  below  the  normal  October  temperature,  except 
on  the  Pacific  coast.  Owing  to  this  low  temperature,  unusually  early  and  destructive 
frosts  occurred  in  most  of  the  Southern  States,  and  early  and  heavy  snows  in  the  north- 
ern and  lake  districts. 

Second.  The  number  and  severity  of  general  and  local  storms  is  also  ano'ther  marked 
characteristic.  The  local  storms  have  been  in  many  cases  destructive  to  property. 
The  frequency  and  force  of  the  general  storms  rendered  necessary  the  largest  number 
of  cautionary  siguals  ever  displayed  in  any  one  month  by  the  Signal-Service. 
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ATMOSPHERIC  PRESSURK. 

The  region  over  which  the  barometer  has  stood  highest  daring  the  month  will  be 
»en  from  the  isobaric  lines  (in  black)  on  Chart  No.  II  to  be  the  Gulf  States  and  Ten- 
essee.  The  area  over  which  the  pressure  has  been  lowest  embraces  Lakes  Superior 
nd  Huron  and  the  country  eastward  to  the  province  of  Quebec.  The  highest  mean 
ressures  for  October,  reported  from  stations,  are  30.15  inches  at  Shreveport,  La.,  and 
).19  at  Vicksburg.  The  lowest  mean  pressure  is  29.84  at  Alpena,  on  Lake  Huron, 
his  geographical  distribution  of  pressure  is  normal  for  the  month  of  October. 

(1)  Areas  of  high  barometer. — As  usual,  the  high-pressure  areas  which  have  traversed 
le  territory  of  the  United  States  have  entered  the  field  of  observation  from  the  north- 
ostern  and  western  sections,  and  have  advanced  quite  rapidly  until  reaching  the 
ulf  or  Atlantic  States,  where  their  progression  has  been  comparatively  slow.  These 
■eas  of  high  barometer  have  been  attended  by  fresh  or  high  northwest  winds  and  by 
w  temperatures,  produciug  frequent  and  severe  frosts,  and,  in  the  latter  part  of  the 
onth,  irequeut  snows  in  the  northern  and  lake  sections  of  the  country.  They  have 
so  been  preceded  on  the  Atlantic  and  Western  Gulf  coasts  by  high  and  dangerous 
inds. 

I.  The  first  prominent  area  of  high  pressure  was  reported,  on  the  Ist  of  October,  in 
ansas  and  the  Indian  Territory,  and  moved  slowly  eastward,  with  increasing  pressure, 
n  the  morning  of  the  2d  it  was  central  in  Tennessee,  with  a  pressure  of  30.32  inches, 
id  thence  developed  in  a  direction  slightly  north  of  east,  reaching  the  Middle  Atlantic 
►ast  on  the  evening  of  the  2d,  with  still  increasing  pressure,  and  on  the  morning  of 
le  3d  the  barometer  rose  to  30..^7  in  Virginia,  with  low  temperature  and  frequent 
osts.  From  Virginia  it  moved  slowly  eastward  off  the  Atlantic  coast,  and  thence 
'Utheastwardly. 

IL  The  second  high-pressure  area  began  its  eastward  progress  on  the  4th,  with  less 
arked  features.  It,  too,  moved  slowly  in  an  easterly  direction  from  the  northwest  to 
le  Saint  Lawrence  Valley,  which,  by  tardy  advances,  but  with  steadily  rising  barom- 
er,  it  reached  on  the  6th.  The  barometer  rose  on  that  day  to  30.55  inches  at  Cape 
retou  and  northward.  Considerable  quantities  of  rain  fell  on  the  New  England  coast 
)  the  6th  and  7th,  which  was  partly  due  to  the  pressure  northward  of  this  area. 
IIL  On  the  6th  a  third  and  similar  area  was  reported  ^om  Kansas  and  the  Mid- 
ifr'sissippi  Valley,  which  also  moved  very  slowly  in  a  direction  nearly  due  east,  until 
le  evening  of  the  7th,  when  it  was  deflected  southward  toward  Mississippi. 

IV.  On  the  8th  still  another  high  barometer  began  to  move  from  the  northwest  and 
'  slowly  overspread  the  Lake  region,  from  which,  on  the  morning  of  the  9th,  it  passed 
bst,  and  became  central  in  Northern  Pennsylvania,  and  thence  moved  off  the  Atlantic 

KIKt. 

V.  A  fifth,  but  more  decided  area,  followed  this  from  the  northwest  on  the  10th,  pro- 
'essing  so  utheastwardly,  and,  by  its  low  temperature,  causing  light  snow  in  the  Upper 
ake  region  on  the  11th.  This  area  moved  slowly  and  southwardly  on  the  11th,  the 
ressure  mean  time  increasfng  to  30.52  inches  at  Saint  Louis,  where  it  was  central  on 
le  morning  of  the  12th.  From  Eastern  Missouri  it  altered  its  course  and  advanced 
)arly  due  east  into  Pennsylvania  and  Maryland,  disappearing,  on  the  13th,  off  the  New 
irney  and  New  England  coasts. 

VI.  No  other  very  decided  area  of  high  pressure  was  reported  after  the  last  men- 
oned  until  the  17th,  when  a  small  but  well-defined  area  (pressure  30.48  inches)  moved 
om  Dakota  into  the  Central  Mississippi  Valley,  reaching  the  latter  section  on  theafter- 
>on  of  the  18tb.  From  this  region  it  progressed  southeastwardly  into  Tennessee,  and 
lence,  on  the  19th  and  20th,  by  very  slow  stages,  into  the  Gulf  and  South  Atlantic 
:ate8. 

VII.  The  last  high  barometer  of  October  followed  storm-center  No.  IX,  on  the  29th. 
[lis  area  developed  in  the  Northwest,  and  rapidly  overspread  the  whole  country  west 
'  the  Mississippi  River,  causing  dangerous  local  storms  iu  the  Lower  Mississippi  Val- 
y,  on  the  29tb,  and  a  severe  ^^norther'^  on  the  Texas  coast,  October  30.  Although 
e  barometer  did  not  rise  so  high  as  in  some  of  the  other  areas  of  this  kind,  the  ex- 
nt  of  the  high-pressure  area  was  very  great,  the  area  expanding  on  the  30th  and  31st 
'er  the  whole  country  south  of  the  lakes,  while,  however,  it  remained  central  in  the 
)wer  Mississippi  Valley. 

(2)  Areas  of  low  barometer. — The  number  of  well-defined  and  decided  storms  of  Octo- 
T  has  largely  exceeded  that  of  the  previous  months.  Ten  such  decided  depressions 
e  traced  on  Chart  No.  I.  It  is  an  observable  fact  that  the  origin  of  none  of  these 
n  be  traced  to  the  Southern  or  Gulf  districts,  but  they  all  seem  to  have  been  gener- 
ed  on  the  eastern  slopes  of  the  Rocky  Mountains,  excepting  alone  that  marked  as  No. 
,  which  came  from  the  West  Indies.  It  is  also  noticeable  that  nearly  all  the  month's 
orms  passed  over  or  within  a  short  distance  of  the  Lower  Lake  region,  and  thence 
ogressed  northeastwardly.  All  the  storm-centers  also,  which  were  formed  in  or 
tproached  from  the  Northwest  and  Upper  Lake  region,  tii-st  moved  southeastwardly 

the   lower  lakes   before   they  curved  to  the  northeastward.     Of  these   disturb- 
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ances  No.  VIII,  No.  IX,  and  its  oifdboot,  No.  X,  were  the  most  severe  and  dangeroas 
that  occurred. 

No.  I  began  its  observed  progress  from  the  upper  valley  of  the  Missouri  (latitude 
46°  N.,  longitude  102°  W.,)  on  the  morning  of  October  2,  and  moved  slowly  southeast 
until  reaching  Central  Iowa,  when,  with  accelerated  motion,  it  pursued  a  direct  east- 
erly course  toward  Long  Island,  near  and  off  which  it  passed  on  the  5th — the  depres- 
sion assuming  a  trough-shape  lying  east  and  west.  It  was  attended  by  no  very  nigh 
winds,  but  by  an  extensive  rain -belt  over  the  lakes.  New  England,  and.  the  Saint  Law- 
rence Valley.    Its  velocity  varied  from  15  to  20  miles  per  hour. 

No.  II  is  first  traced  on  the  map  in  Northern  Kansas  on  the  afternoon  of  the  4th, 
whence,  with  a  gentle  deflection  to  the  south  until  it  had  crossed  the  Mississippi  River, 
its  track  was  northeasterly  to  Nova  Scotia.  The  average  rate  of  its  easterly  progres- 
sion was  about  20  miles  an  hour.  As  it  neared  the  Lake  region  from  the  north  on  the 
6th,  it  caused  high  winds  and  heavy  rains  on  the  lower  lakes,  and  also  rain,  with  high 
and  dangerous  onshore  winds,  along  the  Middle  Atlantic  coast.  On  the  morning  of 
the  7th,  when  it  reached  New  England,  it  occasioned  further  heavy  rains  and  danger- 
ous easterly  coast-winds. 

No.  III.  This  depression  originated  northwest  of  Dakota  on  the  8th,  and  is  clearly 
discernible  on  the  morning  map  of  the  9th.  Its  path  lay  mostly  on  or  beyond  the 
northern  frontiers  of  the  United  States,  and  its  history  is  of  no  special  interest. 

No.  IV  was  very  similar  to  its  predecessor  in  the  track  it  pursued,  except  that  it  was 
deflected  unusually  far  south  into  the  States  of  Now  York  and  New  Jersey.  This 
storm-center  was  also  first  seen  in  the  northwest,  having,  doubtless,  been  generated  on 
the  eastern  slopes  of  the  Rocky  Mountains,  near  the  parallel  of  50°  N.  It  approached 
the  Middle  Atlantic  coast  on  the  15th  at  the  same  time  that  No.  V,  another  depression, 
but  fiom  the  West  Indies,  was  advancing  northward  on  a  line  parallel  with  the  same 
coast.  The  two  depressions  were  very  near  each  other  on  the  evening  of  tbe  15th,  i.  e., 
within  225  miles.  They  did  not,  however,  coalesce,  but  preserved  their  individuality- 
No.  V  taking  the  lead  and  No.  IV  slowly  following.  The  latter  advanced  on  the  16th 
from  the  Jersey  coast  to  Maine,  followed  by  high  winds  at  and  south  of  Sandy  Hook. 
On  the  night  of  the  16th  it  moved  rapidly  to  the  Lower  Saint  Lawrence  Valley,  still 
followed  by  dangerous  winds  in  that  valley  and  on  the  New  England  coasti  The 
velocity  of  the  winds  on  yie  night  of  the  16th  rose  as  high  as  48  miles  at  Sandy 
Hook. 

No.  V  being  a  West  Indian  cyclone  moving  upon  the  Gulf  Stream,  is  traced  with 
difficulty,  and  the  track  marked  for  it  on  Chart  No.  I  is,  of  course,  only  approximate. 
Its  track  and  progression,  up  to  midnight  of  the  14th,  is  roughly  deduced  from  a  few 
marine  logs;  but  the  afternoon  reports  of  the  14th  led  to  the  belief,  and  tbe  midnight 
reports  of  that  day  confirmed  it — that  a  hurricane  was  advancing  northward  between 
Bermuda  and  the  American  coast.  After  the  14th  its  presence  and  direction  were 
rendered  unmistakable,  although  the  longitude  of  its  track  could  not  be  accurately 
determined.    The  following  shipping-notes  furnish  various  clews  to  its  course : 

**  Brig  Nellie  Antrim,  October  13,  damaged  by  a  northwest  gale  off  Cape  Fear. 

**  Schooner  Lillie  Taylor,  on  the  12th,  encountered  heavy  northeast  weather. 

*^  Brig  Lady  Mary,  October  15,  off  Hatteras,  had  heavy  gales  from  the  east-southeast, 
lasting  fourteen  hours. 

**  Scbooner  Tarn pico  encountered  heavy  northeast  gales  October  13,  in  latitude  30^  N., 
longitude  77°  50'  W. 

**  Schooner  J.  B.  Marshall  had  heavy  gales  October  14,  in  latitude  44°  20'  (f ),  longi- 
tude 76°  3'  W. 

"  Schooner  E.  E.  Ruckett,  from  the  Bahamas,  encountered  hurricane  on  14th.  (No 
location  given.) 

*^  Schooner  Hatch,  October  13,  in  Straits  of  Florida,  had  heavy  gale  from  north-north- 
easf 

No.  VI.  This  storm's  track  crossed  the  Lake  region,  the  depression  passing  off  the 
coast  of  Massachusetts  on  the  Idth.  It  was  of  no  special  importance.  The  only  note- 
worthy circumstance  attending  it  was  that,  instead  of  increasing  in  violence  as  it 
neared  the  Atlantic  coast,  as  such  storms  generally  do,  its  central  depression  became 
nearly  filled  up  in  Massachusetts,  and  when  itlefc  the  coast,  going  east,  it  was  scarcely 
discernible. 

No.  VII  also  traversed  the  Lake  region.  It  was  somewhat  elongated  from  west  to 
east,  moving  slowly,  attended  by  no  very  high  winds,  and  also,  like  its  predecessor, 
filled  up  and  obliterated  just  before  it  reached  the  coast  of  Massachusetts. 

No.  VIII.  This  storm  was  of  a  very  decided  and  dangerous  character,  and  had  not 
its  path,  in  its  earlier  stages,  been  so  distinctly  northerly,  its  progress  might  have  been 
very  disastrous  on  the  Atlantic  coast.  It  first  becomes  conspicuous  on  the  map  of  Oc- 
tober 25,  7.35  a.  m.,  in  Eastern  Kansas;  and  thence  its  movement  was  to  Lake  Supe- 
rior, which  it  crossed  on  the  evening  of  the  25th  to  pursue  an  east-northeast  route 
toward  Labrador.  As  it  neared  Lake  Superior  it  occasioned  high  and  dangerous  winds, 
especially  on  that  lake,  but  also  on  Lakes  Michigan  and  Hurou,  and  these  high  winds 
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followed  it  after  it  had  curved  to  the  eastward.  Wind-velocitiea  of  from  34  to  44  miles 
per  hour  were  reported  from  the  upper  lakes,  aud  heavy  snow  and  rain  or^jasionally 
attended  them.  As  the  storm-center  entered  the  Lower  Saint  Lawrence  Valley,  its  in- 
draufcht  produced  hijih  winds  on  the  coast  of  Maine,  the  wind  reaching  a  velocity  of 
34  mites  an  hour  at  Eastport,  Mo.,  on  the  morning  of  the  27th. 

No.  IX.  This  storm  was  of  more  than  usual  interest  and  importance.  Its  first  dis- 
tinct appearance  was  reported  on  the  morning  of  the  28th,  then  in  Southwestern  Kan- 
sas, whence  it  shaped  its  course  in  a  line  due  northeast  to  the  Lower  Saint  Lawrence  Val- 
ley. Its  velocity  varied  from  20  to  25  miles  per  hour,  although  its  earlier  progress  was 
slow.  It  followed  very  close  upon  No.  VHI,  and  exceeded  that  disturbance  in  the  ex- 
tent and  destructiveness  of  its  cyclonic  winds.  The  cloud-area  attending  it  on  the 
morning  of  the  28th  was  inconsiderable,  although  its  existence  in  Kansas  gave  rise  to 
cloudy  weather  over  the  upper  lakes.  On  Thursday  midnight  (the  28th)  its  center  hact 
advanced  to  Missouri,  and  was  then  nearing  the  Mississippi  valley.  On  the  morning  of 
the  29th  the  barometer  had  fallen  to  29  50,  and  by  4.35  p.  m.,  to  29.38,  occasioning  fresh 
and  rising  easterly  winds  on  the  lower  lakes.  As  it  passed  over  Southern  Lake  Mich- 
igan on  the  night  of  the  29th  heavy  rains  fell,  and  the  wind  rose  to  a  gale  on  Lakes 
Michigan  and  Erie.  By  the  morning  of  the  30th  the  pressure  had  fallen  to  29.27  or 
less  on  Lake  Huron,  and  the  winds  on  Lakes  Michigan,  Huron,  and  Erie  rose  propor- 
tionately. The  gale  was  now  moving  along  the  Saint  Lawrence  Valley,  and  as  it  passed 
north  of  Lake  Erie  about  noon  of  the  30th,  an  offshoot-depression  of  about  29.50  inches 
was  formed  and  moved  rapidly  southeast  into  Central  Pennsylvania,  and  was  reported 
at  4.35  p.  m.  as  a  little  west  of  Philadelphia.  The  original  storm-center  continued  its 
<50urse  northeastwardly  without  deviation,  and  passed  away  on  the  night  of  the  30th 
toward  the  Gulf  of  Saint  Lawrence.  Frequent  and  considerable  snows  fell  on  the 
northern  and  western  sides  of  the  storm  as  it  moved  forward. 

No.  X,  which  was  an  offshoot  from  No.  IX,  after  rapidly  progressing  to  Eastern  Penn- 
sylvania, soon  became  a  severe  gale,  and  began  to  move  directly  up  the  Atlantic  coast 
toward  MaiUe.  Its  path  was  marked  by  heavy  rains  and  high  winds,  and  considerable 
snow  followed  its  progress  through  New  England  and  northeastward  to  Newfoundland. 
The  local  storms  to  which  this  depression  gave  rise  are,  in  part,  referred  to  under  the 
head  of  "  Local  storms." 

(3)  Local  dtarms. — In  Harford  County,  Md.,  on  the  6th,  at  3.45  p.  m.,  a  very  severe 
storm,  preceded  by  roaring  noise,  some  time  before  any  agitation  of  the  air,  took  place 
at  the  point  of  observation.  As  the  storm  approached  a  little  island  in  the  Chesapeake 
Bay,  15  miles  distant  from  where  it  was  tirst  seeu,  it  is  reported  to  have  occasioned  a 
small  water-spout.  On  the  26th,  in  the  same  county,  a  severe  storm,  with  lightning, 
was  observed.  At  Fort  Wayne,  Ind.,  on  the  29th,  at  11  a.  m.,  there  was  a  local  storm, 
with  great  darkness,  frequent  flashes  of  lightning  and  heavy  thupder,  followed  by  rain. 
Forty  miles  north  of  Fort  Wayne,  the  same  storm  took  the  form  of  a  tornado,  striking 
Goshen  and  the  surrounding  country,  demolishing  a  large  barn,  aud  blowing  out-build- 
ings completely  away.  At  12  o'clock  of  that  night,  it  struck  Angola,  Ind.,  blowing  the 
«ngine-house  of  the  Fort  Wayne,  Jackson  and  Saginaw  R  iilroad  to  the  ground,  and  also 
inflicting  much  other  damage.  A  severe  thunder-storm  visited  Boston  on  the  morning 
of  the  27th,  having  passed  over  Springfield,  Mass.,  on  the  previous  evening.  The  wind 
subsequently  rose  to  42  miles  an  hoar  in  Boston  Harbor.  A  j^ale,  accompanied  by 
heavy  rain,  swept  over  Louisville  at  11  p.  m.  of  the  29th.  At  Vicksburg,  on  the  29th, 
at  11.45  p.  m.,  a  violent  storm  of  wind,  rain,  and  hail  struck  the  city  from  the  northwest, 
the  wind-velocity  reaching  60  miles  an  hour.  This  same  storm,  on  the  29th,  passed 
over  Memphis  at  9.30  p.  m.,  with  vivid  lightning  and  heavy  thunder  and  rain.  It  also 
passed  over  Saint  Louis,  same  day,  at  an  earlier  hour,  about  4.43  p.  m.,  with  intense  zig- 
zag lightning,  followed  by  a  wind  blowing  50  miles  an  hour  and  half  an  inch  of  rain, 
and  inflicting  much  damage  on  buildings.  Its  effect  was  felt  at  Shreveport,  La.,  at 
8.50  p.  m.  of  the  29th,  in  a  thunder-shower;  and  at  New  Orleans  at  4.05  a.  m.  of  the  30th, 
in  a  heavy  shower  of  rain,  with  brisk  winds,  thunder,  and  lightning.  The  local  storms 
of  the  29t'h  and  30th  were  evidently  due  to  the  cold  northwest  winds  descending  the 
Mississippi  Valley,  and  following  behind  the  storm-center  No.  IX. 

TEMPERATURE  OF  THE  AIR. 

The  isothermal  lines  on  Chart  No.  II  show  the  mean  distribution  of  temperature  for 
October.  From  the  tabular  exhibit  in  the  lower  left-hand  corner  of  this  chart-,  it  is 
«een  that  the  October  temperature  has  with  very  renlarkable  uniformity  been  below  the 
usual  average  in  all  sections  of  the  country  east  of  the  Rocky  Mountains.  This  early 
and  nnnsual  cold  weather  has  been  most  marked  in  the  South  Atlantic  States  and  the 
Upper  Lake  region,  and  also  in  the  Saint  Lawrence  Valley.  This  low  mean  tempera- 
ture in  the  South  Atlantic  States  m-iy  perhaps  be  explained  by  the  presence  of  the 
mean  high  barometer  in  the  Lower  Mississippi  Valley,  which  is  seen  on  Chart  No.  II. 
In  the  Lower  Missouri  Valley,  the  temperature  has  most  nearly  conformed  to  the  nor- 
mal. On  the  Pacific  coast,  the  temperature  has  been  nearly  three  degrees  higher  than 
nsual. 
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The  following:  maximum  temperatures  were  reported:  Dodge  City,  Kans.,  88^;  In- 
diauola,  Tex.,  89^;  Sbreveport,  La.,  85*^;  Galveston,  Tex.,  84^ ;  Breckenridge,  Minn., 
84°.  Among  the  minimum  temperatures,  are :  Breckenridge,  13°  ;  Cheyenne,  11^ ; 
Pike's  Peak,  —5° ;  Colorado  Springs,  18°  ;  Yankton,  18°  ;  North  Platte,  18°  ;  Bismarck, 
Dak.,  21°.  The  greatest  ranges  are  at  Yankton,  69°  ;  Colorado  Springs,  64°  ;  Brecken- 
ridge, 71°. 

Frosts  were  observed  at  Huntsville,  Ala.,  on  the  12th,  30th,  and  3l8t;  Jackson,  Miss., 
13th  and  14th  ;  Wilsonville,  Ala.,  13th  and  14th,  and  killing  frost  on  the  16th;  Monnt 
Ida,  Ark.,  and  Forsyth,  Ga.,  2d,  and  killing  frost  at  the  latter  place  on  the  17th ;  At- 
lanta, Ga.,  13th;  Gainesville,  Ga.,  killing  n'ost  on  the  3d;  Favette,  Miss.,  19th,  20th, 
27th,  and  31st;  Las  Vegas,  N.  Mex.,  15th  ;  Weldon,  N.  C,  3d,  13th,  and  18th;  Attaway 
Hill,  N.  C,  :kl,  13th,  and  17th ;  Greenville,  S.  C,  13th,  19th,  and  20th  ;  Aikeu,  S.  C,  13th ; 
^Spartanburg,  S.  C,  2d,  3d,  and  13th ;  Edgefield  C.  H.,  13th  and  17th  ;  Powhatan  Hill 
and  Lynchburg,  Va., first  killing  frost  on  the  13th;  Purdy,  Tenn.,  2d;  Norfolk,  17th; 
Jacksonville,  Fla.,  28th ;  Montgomery,  8th,  12th,  and  17th;  Nashville,  12tli  and  I3th; 
Memphis,  12th,  16th,  19th,  20th,  21st,  and  31st ;  Augusta,  Ga.,  17th. 

Ice  was  first  formed  at  Fort  Wallace,  Kan.,  on  the  15th  ;  Fort  Wayne,  Mich.,  12th; 
Decatur,  111.,  Richmond,  Ind.,  Rockford,  Iowa,  11th;  Monnt  Desert,  Me.,  Fallston, 
Md.,  Florida,  Mass.,  13th  ;  Moorehead,  Minn.,  Ist ;  Cooperstown,  N.  Y.,  14th  ;  Hillsboro', 
Ohio,  12th  ;  Cleveland,  Ohio,  2d  ;  Fallsington  and  West  Chester,  Pa.,  13th ;  Edgefield,  8. 
C,  17th;  Purdy,  Tenn.,  and  Mount  Solon,  Va.,  12th;  Salem,  W.  Va.,  2d;  Embajrraw, 
Wis.,  Ist;  Powhatan  Hill,  Va.,  13th;  Newport,  R.I.,  13th;  Keokuk,  Iowa,  12th;  In- 
dianapolis, 11th  and  12th  ;  Milwaukee,  10th  and  11th  ;  Nashville,  17th ;  Detroit,  12tb. 

PRECIPITATION. 

This  item  is  graphically  shown  on  Chart  No.  Ill,  and  numerically  by  the  table  in 
the  lower  leftihand  corner.  It  will  be  seen  from  the  data  thus  furnished  that  the 
largest  rain-fall  has  been  in  the  Upper  Lake  region,  and  there  only,  except  in  Oregon, 
has  any  noteworthy  excess  of  rain  been  reported  for  October.  Large  deficiencies  have 
occurred  in  the  Middle  States  and  in  the  Lower  Missouri  Valley,  but  elsewhere  there 
has  been  no  very  marked  departure  from  the  normal.  The  largest  excess  in  Oregon 
does  not  apply  to  California. 

Among  the  stations  at  which  the  smallest  rain-fall  occurred,  were :  Colorado  Springs, 
Colo.  0.13  inch;  North  Platte,  Nebr.,  0.14  inch;  Cheyenne,  Wyo.,  0.06  inch;  Santa 
F6f  N.  Mex.,  0.06.  Among  the  largest  rain-falls  reported  were  at  Alpena,  Mich.,  6.55 
inches;  Ejistport,  7.50;  Grand  Haven,  6.15;  Portland,  Oreg.,  6.73. 

Snow. — Snow  fell  at  Albany  on  the  30th  and  31st;  Portland,  Me.,  Baruegat,  N.  J., 
New  York  City,  New  Haven,  Cleveland,  and  Toledo,  31st ;  Wytheville,  Va.,  on  the  16th 
and  19th;  Oswego,  N.  Y.,  12th  and  31st;  £rie,  Penn.,  12th;  Escanaba,  Mich.,  5th  and 
10th  ;  Chicago,  15th  aiid  18th;  Logansport,  Ind.,  11th ;  Milwaukee,  Wis.,  26th  ;  Detroit, 
Mich.,  11th  ;  Rochester,  N.  Y.,  16th  and  17th  ;  West  Chester,  Pa.,  and  Philadelphia,  31st ; 
Blooming  Grove,  Pa.,  10th  and  31st;  Carlisle  and  Williamsport,  Pa.,  31st;  Salem, 
Greenbrier  County,  W.  Va.,  11th  and  16th;  Woodlawn,  Md.,  31st,  and  Ash vi lie,  N.  C, 
the  16th. 

Hail  fell  at  Detroit  on  the  29th  ;  Nashville,  30th;  Keokuk  on  the  29th ;  Bnrlington, 
Iowa,  29th  ;  Springfield,  Mass.,  on  the  26th  ;  and  at  Rolla,  Mo.,  29th.    (See  Local  atorms.) 

Rainy  days  average  as  follows:  For  New  England,  12;  Middle  Atlantic  States,  9; 
Southern  States,  7  ;  Lake  region,  17  ;  Ohio  Valley  and  Northwest,  8. 

Cloudy  daySy  (other  than  those  on  which  rain  or  snow  fell.) — New  England,  5;  Middle 
States,  2;  Southern  States  and  Ohio  Valley,  3;  Upper  Lake  region,  4;  Northwest,  5. 

RELATIVE   HUMIDITY. 

The  relative  humidity  for  the  month  averages  as  follows  in  the  difiorent  districts] 
New  Jersey  and  New  England  coasts,  74  per  cent.;  South  Atlantic  and  Gulf  coasts,  72  ^ 
interior  portions  of  the  New  England,  Middle,  and  Southern  States,  G6;  Lower  Lake 
region,  68  ;  Upper  Lake  region,  71 ;  Ohio  Valley  and  the  Northwest,  63.  As  usual,  it 
has  been  lowest  at  the  Rocky  Mountain  stations,  amounting  to  Ari  per  cent,  at  Colorado 
Springs;  40  at  Cheyenne;  33  at  Denver ;  and  only  24  at  Santa  F<5. 

WINDS. 

The  prevailing  winds  of  the  month  will  be  found  indicated  by  the  arrows,  dying 
with  the  wind,  on  Chart  No.  II.  Northwesterly  and  southwesterly  winds  have  the  pre- 
dominance ;  the  only  easterly  winds  on  this  side  of  the  Rocky  Mountains  are  those  doe 
to  the  influence  of  the  trade-wind  belt  on  the  Gulf  coast  and  in  Florida.  The  winds 
north  of  latitude  35"^  north  have  nearly  all  had  a  westerly  tendency. 

The  total  movements  of  the  air  in  all  directions  during  the  month  average  as  follows: 
New  England  and  New  Jersey  coasts,  8,415  miles ;  interior  of  New  England  and  Middle 
States,  4,460;  South  Atlantic  and  Gulf  coasts,  5,490;  interior  of  the  Southern  States, 
3,012;  Lake  region,  3,120;  Ohio  Valley  and  Northwest,  6,277. 
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TEMPERATURE  OF  THE  WATER. 

The  table  of  maxiiimm  and  minimum  temperatures  of  the  water,  at  the  various  sta- 
tions on  the  sea  and  Gulf  coasts,  lakes,  and  rivers,  is  given  on  Chart  No.  II. 

NAVIGATION. 

The  table  of  highest  and  lowest  water  marks  of  the  principal  western  rivers  is  given 
on  Chart  No.  Ill,  (lower  right-hand  corner.)  The  greatest  ranges  have  been  at  Shreve- 
port,  La.,  Memphis,  Tenn.,  Cairo,  111.,  and  Yicksburg,  Miss. ;  at  which  latter  point 
the  range  has  exceeded  12  feet.  At  other  points,  the  variation  of  level  has  been  un- 
ini]K)rtaut.  At  Saint  Louis,  greatest  depth  was  observed  on  the  1st ;  least  on  the  21)th 
and  31st. 

VERIFICATION  OF  "PROBABILITIES"  AND  CAUTIONARY   SIGNALS.  ^ 

(I)  Probabilities. — The  usual  comparison  of  the  probabilities,  item  by  item,  with  the 
weather  following,  shows  that  on  the  average  for  all  districts  in  the  United  St^es, 
87.4  of  the  former  have  been  verified.  The  percentage  of  omissions  to  predict  nas 
been  0.8.  The  percentage  of  veridcations  in  the  different  districts  was  as  follows: 
For  New  England,  88.70;  Middle  States,  89.80-;  South  Atlantic  States,  89.30 ;  East  Gulf 
States,  89.30;  West  Gulf  States,  83.90;  Lower  Lakes,  86.-50;  Upper  Lakes,  87.70;  Ten- 
nessee and  the  Ohio  Vallev,  87.60 ;  Upper  Mississippi  Valley,  84.80 ;  and  the  Lower 
Missouri  Valley,  8'2.80. 

(*2)  Cautionary  signah. — The  number  of  storm-warnings  issued  to  the  various  seaport 
and  lake  stations  in  the  United  States  and  Canada  during  October  was  by  far  the 
largest  number  issued  in  anyone  month  since  the  Signal-Service  was  institut^ed.  The 
total  number  for  October,  1874,  was  86 ;  for  July,  August,  and  September,  1875,  was, 
respectively,  2,  49,  and  154.  The  total  number  for  the  October  just  passed  was  3-24. 
Of  this  number,  there  were  90  storm-warnings  telegraphed  for  the  benefit  of  Canadian 
seaports  and  shipping  centers,  of  the  results  of  which  this  ofBce  has  no  intelligence. 
There  were  2.34  cautionary  signals  ordered  for  and  displayed  at  United  States  ports,, 
which  were  justified  by  ensuing  dangerous  winds,  as  fallows:  Non-justified, .34;  partl3' 
justified,  4;  fully  justified,  196.    This  gives  the  percentage  of  verifications,  83.70. 

ATMOSPHERIC   ELECTRICITY. 

(1)  Thunder-storms. — These  have  been,  in  the  main,  noted  under  the  head  of  Local 
storms, 

(2)  Auroras  were  few  during  the  month.  The  chief  displays  reported  were  as  follows  : 
At  Cresco,  Iowa,  on  the  7th ;  New  Orleans,  14th ;  Gardiner,  Me.,  7th  and  8th  ;  West 
Waterville,  9th ;  Fall  River,  Mass.,  7th ;  Depauville,  N.  Y.,  2d,  10th,  and  24th ;  Hector, 
N.  Y.,  20th  ;  Fallsington,  Pa.,  8th  ;  York  Sulphur  Springs,  Pa.,  7th  ;  Rocky  Run,  Wis., 
2d  ;  Eastport,  Me.,  5th  ;  and  Escanaba,  6th  and  29th. 

OPTICAL  PHENOMENA. 

(1)  Solar  halos  were  reported  from  Wisconsin  on  the  12th,  ;l6th,  and  24th;  Minne- 
sota, 11th  and  12th ;  Nebraska,  8th,  9tb,  and  24th  ;  Colorado,  14th ;  Iowa,  8th,  10th,  I2th, 
13th,  and  28th ;  Illinois,  8th  and  12th;  Indiana,  12th ;  Ohio,  6th,  7th,  8th,  9th,  12th,  14th, 
23d,  24th,  and  25th  ;  Pennsylvania.  13th  ;  New  York,  4th,  13th,  2:W,  24th,  and  28th  ; 
Massachusetts,  9th  and  14th;  New  Hampshire,  4th,  13th,  23d,  26th,  and  2Sth  ;  Maine, 
26th ;  Tennessee,  21st,  26th,  and  27th ;  Memphis,  2d,  9th,  22d,  and  28th  ;  Alabama,  28th 
and  29th. 

(2)  Ltitiar  AaZo«  were  reported  from  Colorado  on  thellth;  Kansas,  9th  ;  Iowa,  8th; 
Wisconsin,  8th,  9th,  and  20th ;  Illinois,  I7th,  24th,  and  25th ;  Indiana,  12th ;  Michigan, 
11th  and  13th;  Ohio,  12th  and  23d;  Pennsylvania,  12th  and  13th;  New  York,  9th, 
13th,  and  14th;  New  Jersev,  7th;  Massachusetts,  9th  and  14th  ;  New  Hampshire,  8th 
and  9th  ;  Maryland,  13th  ;  Virginia,  3d,  10th,  Pith,  13th,  and  14th  ;  North  Carolina,  10th 
and  22d;  Georgia,  14th,  15th,  and  22d;  Tennessee,  11th,  12th,  to  16th,  inclusive;  and 
Alabama  on  the  9th. 

(3)  ifira^e.— New  London,  11th,  12th,  and  14th. 

MISCELLANEOUS  PHENOMENA. 

(1)  Zoological. — Grasshoppers  were  reported  at  Austin,  Tex.,  in  the  air,  October  7 ;  at 
Nashville, 23d  ;  Denver,  on  7th,  flying  to  the  southward.  Wild  geese  at  Lower  Bruld 
Agency,  Dakota,  on  the  1st  and  7th ;  Fort  Gibson,  Indian  Territory,  flying  south,  on 
9t% ;  Wilsonville,  Ala.,  flying  south,  11th,  15th,  and  17th;  Southington,  Conn.,  flying 
south,  30th ;  at  Rockford,  Iowa,  1st ;  Afton,  Iowa,  4th,  8th,  10th,  and  23d  ;  Independ- 
ence, Iowa,  7th ;  Fort  Madison,  Iowa,  9th ;  Holton,  Kans.,  28th ;  Burlingame,  Kans., 
6th  ;  Leroy,  Kans.,  23d  and  25th  ;  Atchison,  Kans.,  29th  and  30th  ;  Fall  River,  Mass., 
6th;  Waltham,M!iss.,  going  southwest,  on  30th;  Emerson,  Neb.,  south,  on  9th  ;  Carson 
City,  Nev.,  south,  23d  ;  Contoocookville,  N.  H.,  30th  ;  Auburn,  N.  H.,26th  ;  Depauville, 
N.  Y.,  going  southwest  on  12th,  and  southeast,  13th  ;  Kennico,  N.Y.,  southwest,  from  25th 
to  31st  inclusive  ;  Farmingdale,  N.  Y.,  southwest,  6th  and  31st ;  South  Hartford,  N.  Y., 
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sontb,  18tb ;  Attaway  Hill,  N.  C,  south,  lltb  ;  Portland,  Me.,  sonth,  23d  ;  Franklin,  Pa., 
south,  12th  ;  Prospect  Hill,  Va.,  on  the  19th  ;  Embarrass,  Wis.,  south,  4th,  5tb;  and  8th ; 
and  Utica,  Wis.,  south,  4th.  Wild  ducka  were  observed  going  west  at  Wood's  Hole, 
Mass.,  on  the  6th  ;  going  south  at  Lower  Brul6  agency,  Dakota,  1st  and  2d ;  at  Fort 
Madison,  Iowa,  on  the  ^tb,  accompanied  by  brants;  and  on  the  15th,  south,  North 
Palermo,  N.  Y.  Cranes  were  reported  going  south  at  Holton,  Kans.,  on  4tb  ;  Baxter*s 
Springs,  Kans.,  29th  and  30th.  Swallows  disappeared  at  Las  Vegas,  N.  Mex.,  on  Ist ; 
and  from  Clarksville,  Tenn.,  on  the  30th.  Sparrows  left  West  Charlotte,  Vt.,  on  the 
5tb.  Millets  were  seen  flying  south  in  enormous  quantities  at  Baxter's  Springs,  Kans., 
on  the  22d.  Katydids  were  heard  last  at  Leroy,  Kans.,  on  22d ;  at  Wappinger's  Falls, 
N.  Y.,  22d;  Benettstown,  Ky.,  29th.  Blackbirds  at  Las  Vegas,  N.  Mex.,  disappeared 
18th.  Bluebirds  last  heard  at  Fort  Madison,  Iowa,  2.3d ;  last  seen  at  Contoocookville, 
N.  H.,  2M.  Snapping-mackerel  (blue- fish)  moving  north  at  Cape  May  on  24th  ;  and 
immense  schools  of  same  high  up  in  Delaware  Bay  on  27th. 

(§)  Prairie  fires  were  reported  at  Lower  Brul6  agency,  Dakota,  to  the  north  and  east, 
from  22d  to  2dth  Inclusive ;  near  Holton,  Kans.,  23d ;  Baxter's  Springs,  Kans.,  during 
the  month;  Ellinwood,  Kans.,  14th,  to  the  north  and  west,  and  extensive  fires  in  aU 
directions  from  the  25th  to  the  22d,  and  also  fires  24th,  27th,  and  29th ;  at  De  Soto, 
Neb.,  16th ;  north  of  Richmond,  Neb.,  24th  ;  at  Wytheville,  Va.,  mountain  fires,  22d, 
2.3d,  24th,  and  26th. 

(3)  Meteors  were  reported  at  Newport.  R.  I.,  on  13th  and  20th  ;  Jacksonville,  Fla., 
5th,  9th,  and  23d ;  Saint  Mark's,  Fla.,  25th ;  Detroit,  Mich.,  20th ;  Linden,  III.,  22d  and 
31st;  Abington,  111.,  15th;  Rockford,  Iowa,  20th  ;  Afton,  Iowa,  7th;  Ellinwood,  Kans., 
8th. 

(4)  Polar  bands,  Newport,  R.1 ,  2l8t;  Norfolk,  Va.,  22d;  Buffalo,  N.  Y.,  19th  ;  Iowa 
City,  18th  and  23d:  Fayette,  Miss.,  14th;  W^ytbeville,  Va.,  7th,  8th,  10th,  17th,  22d, 
and  24th. 

Earthquakes  were  reported  at  Memphis  and  Cairo,  slight  shocks,  7th  ;  at  Purdy,  Me- 
Nairy  County,  Tenn.,  27th,  9  p.  m.,  duration  from  5  to  30  seconds. 
Published  by  order  of  the  Hon.  Wm.  W.  Belknap,  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig.  Gen.,  (Bet,  Assignedj)  Chief  Signal- Officer,  U.  S.  A. 


MONTHLY  WEATHER  REVIEW,  NOVEMBER,  1875. 

INTRODUCTION. 

This  general  review  of  the  meteoric  conditions  which  prevailed  in  the  United  States 
during  November  is  based  upon,  first,  thesychronous  telegraphic  reports  received  at  this 
office  from  the  stations  of  the  Signal  Service  aud  those  of  the  Canadian  Meteorological 
Service,  from  which  are  obtained  the  extent  and  direction  of  the  movement  of  baromet- 
ric depressions,  as  shown  on  Chart  No.  I ;  second,  the  regular  monthly  reports  from  the 
stations  of  the  Signal  Service,  Army  post  and  naval  hospitals,  and  volunteer  observers, 
which  serve  to  determine  the  several  meteorological  elements,  as  shown  on  Charts 
Nos.  II  and  III,  the  hours  of  observation  being  7  a.  m.  2  and  9  p.  m.,  local  time. 

A  careful  comparison  of  these  data  with  corresponding  reports  of  previous  years  show 
the  following  marked  variations  from  the  mean  meteorological  conditions  of  the  month  : 

First.  The  low  mean  temperature  in  the  districts  north  of  the  40th  parallel  of  lati- 
tude, where  the  weather,  especially  during  the  latter  portion  of  the  mouth,  has  been 
unusually  severe,  the  range  of  temperature  at  several  stations  being  more  than  eighty 
degrees  Fahrenheit. 

Second.  The  large  number  of  areas  of  low  barometer  and  limited  number  of  areas  of 
high  barometer. 

Third.  The  large  excess  of  rain  on  the  Pacific  coast,  and  the  almost  total  absence  of 
precipitation  in  the  region  of  the  Missouri  and  Upper  Missibsippi  Valleys. 

BAROMETRIC  PRESSURE. 

(\)  In  gent  rah — A  comparison  of  Chart  No.  II  with  the  corresponding  chart  of  the  pre- 
vious month  shows  the  gradual  movement  of  the  areas  of  mean  high  and  mean  low  ba- 
rometer to  the  northeast,  the  former  being  now  central  on  the  Atlantic  coast,  corre- 
sponding iu  position  to  that  of  November,  1874,  but  is  at  least  one-tenth  (0.1)  of  an  inch 
below  the  mean  of  that  month.  The  rapid  increase  of  pressure  in  the  northern  and 
western  districts  of  the  United  States  is  probably  due  to  the  direct  movement  to  the 
eastward  of  areas  of  high  barometer  and  the  high  latitude  of  the  tracks  of  a  large 
number  of  the  areas  of  low  barometer.  The  region  of  low  barometer  is  identical  with 
that  of  November,  1873,  a  mouth  particularly  distinguished  for  its  low  mean  tempera- 
ture. The  distribution  of  pressure  on  the  Pacific  coast  is  the  reverse  of  that  shown  on 
the  chart  of  the  preceding  mouth,  the  pressure  having  increased  one-tenth  (0.1)  of  an 
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inch  at  Sau  Diego,  and  from  this  point  north  to  Portland  decreases  uniformly  with  an 
increase  of  latitude. 

(*2.)  Areas  of  high  barometer. — These,  though  less  numerous  than  in  previous  years, 
have  in  some  cases  been  unusually  marked,  and  accompanied  by  rapid  and  extreme 
changes  in  temperature,  especially  in  the  interior;  they  have  approached  the  sta- 
tions uniformly  from  the  regions  of  the  Upper  Missouri  Valley  and  Manitoba,  and, 
with  a  single  exception,  have  moved  toward  the  Atlantic  with  but  slight  changes  in 
latitude.  Nos.  1,3,  and  4  passed  off  the  coast  south  of  New  York  with  no  apparent 
change  of  direction,  but  Nop.  2, 5, 6, 7,  and  S  passed  more  directly  to  the  east,  and  after 
reaching  the  coast  north  of  the  40^  of  latitnde  were  apparently  deflected  to  the  northeast, 
following  the  general  direction  of  the  coast-line  until  beyond  the  limits  of  the  stations. 
The  conditions  attending  the  movements  of  these  areas,  while  the  center  remained 
'1%'ithin  the  region  of  observation,  are  generally  as  follows : 

No.  1.  The  disappearance  of  the  storm  marked  No.  II  off  the  South  Atlantic  coast 
"Was  followed  by  increasing  pressure  throughout  the  United  States  east  of  the  Missis- 
sippi River,  which  resulted  in  the  gradual  development  of  this  area  over  the  Middle 
and  South  Atlantic  States  during  the  5th  and  6tli,  and  the  succeeding  reports  of  the  7th 
show  the  gradual  movement  of  this  area  to  the  east,  attended  by  clear  or  fair  weather 
throughout  the  greater  portion  of  the  United  States. 

No.  2  moved  slowly  from  north  of  the  Lake  region  over  New  England  during  the  7th, 
6th,  and  9th,  following  the  direction  of  the  coast-line  in  advance  of  the  storm  marked 
as  No.  VI. 

No.  3  was  first  observed  on  the  morning  of  the  8th  as  central  near  the  western 
boundary  of  Dakota,  and  moved  to  the  eastward  during  the  succeeding  eight  hours, 
after  which  its  course  was  directly  southward  to  the  West  Gulf  coast,  where  it  was  cen- 
tral on  the  10th.  A  severe  *^  norther ''  occurred  on  the  Texas  coast  during  the  9th,  the 
intensity  of  which  was  increased  by  the  tropical  storm  then  central  in  the  Gulf.  After 
reaching  the  Gulf  coast,  its  course  changed  from  south  to  east,  and  followed  the  Gulf 
coast-line  to  South  Atlantic  immediately  in  rear  of  depression  No.  VI. 

No.  4  followed  closely  in  the  rear  of  the  storm  of  the  15th-16th,  causing  a  rapid  in- 
crease of  barometric  gradients,  clear  and  cold  weather  in  the  districts  east  of  the  Mis- 
sissippi, the  line  of  greatest  pressure  extending  from  the  Platte  Valley  to  the  coast  of 
North  Carolina  during  the  16th,  17th,  and  18th. 

Nos.  5  and  6  were  observed  in  the  Upper  Missouri  Valley,  the  former  preceding  and 
the  latter  following  the  area  of  low  barometer  marked  on  the  chart  as  No.  XII.  The 
tracks  of  these  areas  led  more  directly  to  the  east  than  that  of  the  mean  direction  of 
areas  of  high  barometer.  The  precipitation  which  occurred  through  the  Southern  States 
and  Ohio  v  alley  w^as  favored  by  the  distribution  of  pressure,  which  caused  east  and 
!K>ath  winds  around  the  former,  then  central  on  the  Atlantic  coast,  and  northerly  winds 
on  the  east  of  the  latter,  then  central  in  the  Mississippi  Valley. 

No.  7.  The  telegraphic  reports  of  the  26th  indicated  the  advance  of  this  area  from 
the  region  west  of  Hudson's  Bay  toward  Lake  Superior,  and  the  succeeding  reports 
show  that  it  passed  to  the  Saint  Lawrence  Valley,  and  thence  to  the  northeastward, 
daring  the  27th  and  28th,  attended  by  decidedly  cold  weather  in  the  northeastern  sec- 
tions of  the  United  States,  and  immediately  preceding  the  last  severe  storm  of  the 
month. 

No.  8  was  central  in  the  Missouri  Valley  near  Yankton  at  midnight  of  the  28th,  and 
the  following  unusually  high  readings  of  the  barometer  were  reported :  Yankton, 
31.08;  Fort  Sully,  31.00  ;  Breckenridge,  30.91 ;  Bismarck,  30.89  ;  Pembina,  30.90 ;  that 
at  Yankton  being  the  highest  observed  since  the  establishment  of  the  Signal  Service. 
The  high  and  dangerous  winds  which  preceded  the  advance  of  this  area  toward  the 
Lake  region  show  that  the  severity  of  storms  depend  more  upon  the  relative  difference 
of  pressures  than  upon  the  low  barometric  readings  of  the  central  area.  A  severe 
"fiorther"  occurred  on  the  Texas  coast  on  the  29th,  and  decidedly  cold  weather  pre- 
vailed throughout  the  United  States,  the  temperature  falling  below  freezing  as  far 
south  as  Shreveport  and  the  interior  of  the  Gulf  States. 

(2)  Areas  of  low  barometer. — The  unusually  large  number  of  barometric  depressions  ob- 
served during  the  month  have  been  traced  on  Chart  No.  I,  and  the  mean  hourly  movement 
of  each  is  given  in  the  table.  In  comparing  this  chart  with  those  of  preceding  months,  it 
will  be  seen  that  the  number  of  depressions  occurring  wholly  within  the  United  States 
has  increased  with  the  approach  of  winter.  The  direction  of  the  movement  and  the  mean 
latitude  of  the  course  of  these  depressions  seem  to  determine  the  general  character  of 
the  disturbance,  and  they  may  therefore  be  classified  as  follows :  First,  those  originat- 
ing in  the  northwest,  and  passing  to  the  east  over  the  high  latitudes,  accompanied  by 
southerly  winds  and  slight  disturbances  in  the  several  districts  of  the  United  States; 
second,  those  originating  in  lowar  latitudes,  and  passing  to  the  east  within  the  limits 
of  the  United  States,  attended  in  the  northern  districts  by  sudden  and  severe  climatic 
changes,  northeast  winds,  which  back  to  the  northwest  as  the  depression  passes  to  the 
east  of  the  coast-line.  The  following  detailed  account  of  each  depression  is  given  in 
the  order  of  occurrence : 
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No.  I  (leveloped  in  tbe  Ohio  Valley  on  the  afternoon  of  the  Ist,  and  passed  rapidly  to 
the  South  Atlantic,  causing  areas  of  light  rain  and  snow  in  the  Middle  and  New  Eng- 
land States,  while  clear  and  warm  weather  continued  in  the  southern  sections  of  the 
country. 

No.  II.  This  extended  depression  was  first  observed  on  the  morning  of  the  Ist,  cen- 
tral in  the  eastern  portion  of  Wyoming  Territory  ;  during  the  succeeding  eight  hoars 
its  center  passed  southeastward  to  Kansas,  after  which  two  distinct  depressions  were 
observed,  one  moving  directly  to  the  east  during  the  2d,  3d,  and  4th,  accompanied  by 
rain  in  the  northern  sections,  and  high  winds  on  the  middle  Atlantic  coast ;  the  other 
depression  passed  directly  south  during  the  2d  and  3d,  the  progressive  movement  being 
retarded  until  roidnighc  of  the  4th,  when  the  course  changed  from  south  to  east,  the 
central  area  becoming  defined  as  an  elongated  ellipse,  tbe  longer  axis  bearing  toward 
the  northeast  as  the  depression  passed  rapidly  from  the  Mississippi  Valley  to  the  At- 
lantic. Heavy  rains  prevailed  in  the  Southern  States  during  the  3d  and  4th,  and 
marine  reports  show  that  a  violent  hurricane  from  tbe  northwest  occurred  ou  tbe  5th 
in  latitude  32^*,  longitude  78°. 

No.  HI.  A  severe  storm  in  the  Gulf  Stream,  at  no  time  within  the  limits  of  the  United 
States,  and  only  approximately  traced,  during  the  2d  and  3d,  when  the  center  followed 
the  general  direction  of  the  coast-line  and  near  Sydney,  the  barometer  at  that  station 
reading  29.20  on  the  afternoon  of  the  2d. 

No.  IV.  The  midnight  telegraphic  report  of  the  5th  indicated  the  approach  of  a 
tropical  storm  toward  the  Texas  coast,  accompanied  by  northeast  gales  and  heavy 
rains  in  the  West  Gulf.  This  depres8ion  became  more  extended  as  it  advanced  to  the 
east  with  increasing  velocity,  tbe  region  of  precipitation  including  the  entire  Southern 
and  Middle  States. 

No.  V.  Central  in  the  Upper  Missouri  Valley  on  the  night  of  the  6th,  when  the 
barometer  was  below  the  mean  in  the  Northwest,  Upper  Mississippi  and  Lower  Missouri 
Valleys,  passed  to  the  north  of  the  Lake,  accompanied  by  slight  changes  in 
temperature,  but  was  followed  by  rapidly  rising  barometer  and  low  temperature  in 
the  Northwest  and  Upper  Lake  region  on  Ihe  8th  and  9th. 

No.  VI.  The  second  tropical  storm  of  the  month  was  central,  as  a  slight  dcpre-ssion 
near  Indianola  on  the  night  of  the  8th,  and  during  the  succeediug  day  moved  slowly 
to  the  eastward,  causing  heavy  rains  on  the  Gulf  coasts.  The  midnight  reports  of  the 
9th  show  a  trough-like  depression  from  the  Gulf  to  Lake  Superior,  with  two  central 
areas,  one  near  the  coast,  the  other  near  Lake  Erie.  These  depressions  move4  east 
and  northeastward,  uniting  on  the  night  of  the  10th,  when  the  storm-center  was 
near  Boston.  .  Severe  gales  occurred  on  the  Atlantic  coast  as  this  depression  passed  to 
the  northeastward,  the  central  area  becoming  more  contracted,  and  the  gradient 
increasing  rapidly  in  its  western  quadrants.  Cautionary  signals  were  displayed  ou 
the  Atlantic  coast  from  Hatteras  to  Eastport  in  advance  of  this  storm. 

Nos.  VII  and  VIII  originated  in  the  extreme  northwest,  and  moved  to'  the  north  of 
the  Lake  region  during  the  10th,  11th,  and  12th,  without  producing  marked  changes 
in  the  meteoric  conditions. 

No.  IX.  A  depression  in  the  northwest  on  the  night  of  the  11th,  which  was 
apparently  divided  by  the  advance  of  an  area  of  high  barometer  from  the  Upper  Mis- 
souri Valley,  forming  No.  VIII,  already  referred  to,  and  No.  IX,  which  moved  slowly 
from  tbe  Southwest  to  the  Lower  Ohio  Valley,  where  it  was  central  on  the  morning  of 
the  13th,  as  an  area  of  precipitation,  and  afterward  to  the  Atlantic  coast,  dividing  on 
the  morning  of  the  14th  in  the  Upper  Ohio  Valley,  and  nniting  after  the  minor  depres- 
sions had  passed  to  the  eastern  coast.  Brisk  and  high  northeast  winds,  accompanied 
by  sleet  and  snow,  prevailed  in  the  districts  north  ot  the  center,  and  rain  prevailed 
generally  throughout  the  Southern  States. 

No.  X.  Central  in  the  Northwest  on  the  morning  of  the  14th,  while  the  preceding 
depression  was  central  on  Lake  Erie.  It  moved  almost  directly  to  the  east  over  tbe 
northern  portion  of  the  Lake  region  and  Saint  Lawrence  Valley  to  the  Gulf  of  Saint 
Lawrence,  as  one  of  the  severe  storms  of  the  month,  disastrous  gales  being  reported  from 
the  Lakes  on  the  14th  and  15th,  and  in  the  North  Atlantic  during  the  15th  and  16tb. 
The  barometer  fell  rapidly  as  the  center  advanced,  and  the  unusually  low  reading  of 
28.65  was  observed  at  Sydney  on  the  morning  of  the  17th.  The  winds  became  more 
dangerous  after  shifting  to  the  north  and  west,  and  the  barometric  gradient  was  one 
inch  to  400  miles  when  the  center  was  near  Cape  Breton. 

No.  XI  was  central  in  the  extreme  northwest  on  the  afternoon  of  the  17th,  and  the 
barometer  was  generally  below  the  mean  at  the  western  stations.  The  course  of  this 
depression  differs  but  slightly  from  the  preceding  one,  while  the  reports  show  less 
marked  changes.  In  the  former,  tbe  barometer  fell  rapidly  with  the  easterly  move- 
ment ;   in  the  latter,  the  lowest  barometric  reading  was  observed  in  the  Northwest. 

No.  XII.  The  latitude  of  the  origin  and  tbe  track  pursued  by  this  depression  are  ap- 
proximately the  same  as  in  the  two  preceding  depressions.  It  passed  from  the  Upper 
Mississippi  Valley  to  the  Atlantic  coast  during  the  22d  and  23d,  causing  heavy  rains 
and  high  winds  in  advance  of  the  cent-er,  and  gales  on  the  Atlantic  coast  during  the 
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24tb.    The  extreme  low  temperature  which  followed  this  depression  may  be  more  prop- 
erly referred  to  the  marked  area  of  high  barometer  which  immediately  followed. 

No.  XIII.  The  barometer  was  unusually  low  in  the  Western  Territories  on  the  mid- 
night of  the  24th,  when  this  depression  developed,  passing  rapidly,  first  to  the  south- 
east, afterward  to  the  northeast  as  a  severe  storm,  the  area  of  rain  including  the  en- 
tire country  east  of  the  Rocky  Mountains.  Signals  were  ordered,  and  generally  veri- 
fied, at  the  stations  on  the  Lakes  and  on  the  Atlantic  coast,  north  of  Cape  Hatteras. 

No.  XIV  moved  rapidly  from  Nebraska  to  the  Gulf  of  Saint  Lawrence  during  the  27th, 
28tb,  and  29tb,  and  was  the  most  violent  storm  of  the  month,  the  winds  increasing  in 
force  until  the  center  passed  to  the  North  Atlantic.  Marine  disasters  occurred  iu  the 
Gulf  of  Saint  Lawrence^  causing  great  loss  of  life  and  property.  The  signals  ordered  at 
the  several  stations  for  this  storm  were  observed,  and  are  reported  by  those  interested 
in  navigation  as  having  been  particularly  advantageous  to  the  shipping  interests  of 
the  country. 

TEMPERATURE    OF  THE  AIR. 

The  isothermal  lines  on  Chart  No.  II  show  the  mean  distribution  of  temperature  for 
the  month,  and  also  that  the  decrease  of  tempei:ature,  with  the  increase  of  latitude,  is 
uniform,  and  averages,  in  the  districts  east  of  the  Rocky  Mountains,  2^  for  each 
degree  of  latitude.  The  table  shows  that  the  temperature  has  been  decidedly  below  the 
mean  in  New  England,  the  Saint  Lawrence  Valley,  and  Minnesota,  and  above  the  mean 
in  the  Gulf  States.  The  temperature  has  fallen  below  freezing  at  all  stations  north  of 
a  line  passing  from  Shreveport  north  of  Vicksburg,  following  the  thirty-third  parallel. 
The  temperature  on  the  Pacific  coast  was  slightly  above  the  mean,  and  north  of  San 
Diego  averaged  12^  higher  than  the  temperature  of  the  corresponding  latitude  on  the 
Atlantic  coast. 

Ranges  of  temperature. — The  ranges  of  tempt^rature  have  been  unusually  great  in  the 
interior,  that  of  Breckenridge  being  S7^  ;  Ch«yenne,  80°  ;  Dodge  City,  84°  ;  Dulnth, 
76°  ;  Mount  Washington,  77°  ;  North  Platte,  76°  j  Malone, 70°  ;  Omaha,  75° ;  Pembina, 
65°;  Saint  Paul,  80°  ;  and  Yankton,  80°. 

PRECIPITATION. 

Chart  No.  Ill  shows,  in  a  graphic  manner,  the  precipitation  for  the  month.  This 
has  been  mostly  in  the  form  of  rain  south  of  the  forty-second  parallel  of  latitude. 
North  of  this  line  considerable  snow  has  fallen,  i)articnlarly  in  Canada  and  the  north- 
ern portion  of  the  Upper  Lake  region.  Regions  of  large  precipitation  are  shown  in 
Nova  Scotia,  portions  of  New  England  and  New  Jersey,  from  the  Gulf  northward  to 
the  Lower  Ohio  Valley,  and  on  the  Pacific  coast.  The  heaviest  rains  have  fallen  in  the 
last-named  district,  amounting  to  7.27  inches  at  San  Francisco  and  15.75  at  Portland, 
Oreg.,  which  is  very  much  in  excess  of  the  mean  for  the  month.  The  largest  rain-falls 
east  of  the  Rocky  Mountains  have  occurred  in  the  Central  Mississippi  Valley,  amount- 
ing to  7.96  inches  at  Cairo  and  9.36  at  Memphis.  A  large  deficiency  is  noticeable  iu 
the  Northwest,  and  at  several  stations  in  Kansas  no  rain  or  snow  fell  duriug  the  entire 
month. 

Rainy  days. — The  number  of  days  during  the  month  on  which  rain  or  snow  fell  aver- 
ages as  follows :  In  New  England,  the  Middle  States,  the  Ohio  Valley,  and  Tennessee, 
12  ;  South  Atlantic  and  Gulf  States,  11 ;  Lake  region,  14  ;  Northwest,  6. 

Cloudy  days. — The  averagje  number  of  cloudy  days  (other  than  those  on  which  rain 
or  snow  fell)  is :  In  New  England,  .3 ;  Middle  Atlantic  States,  2  ;  South  Atlantic  States, 
6 ;  Gulf  States,  Ohio  Valley,  and  Tennessee,  4  ;  Lake  region,  5 ;  Northwest,  7. 

RELATIVE  HUMIDITY. 

The  mean  relative  humidity  for  the  month  ranges  between  60  and  70  per  cent,  in  the 
Northwest  and  thence  southward  to  Northern  Texas.  At  nearly  all  of  the  stations 
elsewhere  east  of  the  Rocky  Mountains,  the  mean  for  the  mouth  ranges  between  70  and 
80  per  cent.,  except  in  Florida  and  on  the  Gulf  coast,  where  it  varies  from  79  to  85.  At 
the  Rocky  Mountain  stations,  the  figures  run  from  54  at  Santa  Fd  to  63  at  Cheyenne. 
Ou  the  summit  of  Mount  Washington  the  mean  is  91  and  on  Pike's  Peak  77.  This 
moist  atmosphere  at  these  elevated  stations  is  due  to  their  very  low  temperature. 

WINDS. 

The  prevailing  winds  for  the  month  are  indicated  by  the  arrows,  flying  with  the 
wind,  on  Chart  No.  II.  West  and  northwest  winds  have  predominated  in  the  Middle 
States,  New  England,  and  the  Lower  Lake  region,  and  northerly  winds  in  Indian  Terri- 
torv,  Arkansas,  Tennessee,  and  the  Ohio  Valley,  Central  Mississippi  and  Lower  Missouri 
Valleys.  Southerly  winds  have  prevailed  in  the  Gulf  States,  but  elsewhere  variable 
winds. 

The  total  movements  of  the  air  for  the  month,  independent  of  direction,  average  as 
follows  in  the  various  districts:  New  Jersey  and  New  England  coasts,  8,740  miles; 
interior  of  New  England  and  the  Middle  States,  4,600 ;  South  Atlantic  and  Gulf  coasts, 
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6.250;   interior  of  Sonthern  States,  3,515;   Lake  region,  7,100;   Ohio  Valley,  4,750; 
Northwest,  6,910. 

The  following  are  the  maximum  velocities  at  several  statiops :  Mount  Washington, 
November  17th,  b  a.  m.,  150  miles  per  hour ;  12.22  p.  m.,  144  ;  29th,  3.40  p.  m.,  16^  miles 
per  hour ;  5  p.  m.,  156,  and  6  p.  m.,  170,  the  highest  velocity  reported  from  any  station 
of  the  Signal  Service.  A  velocity  of  65  miles  per  hour  occurred  at  Boston  daring  the 
storm  of  the  28th  and  29th,  which  is  also  the  highest  velocity  report^  from  that  sta- 
tion. A  velocity  of  54  miles  per  hour  is  reported  from  Indianola  during  the  **  norther'* 
of  the  29th. 

WATER  TEMPERATURES. 

The  monthly  maximum  and  minimum  temperatures  of  water  in  the  lakes,  rivers, 
and  on  the  Gulf  and  Atlantic  coasts,  from  observations  taken  at  the  bottom,  may  be 
found  in  the  table  on  Chart  No.  II.  These  figures  show  that  the  air  has  been  colder 
than  the  water  at  nearly  all  stations,  the  only  exceptions  being  Key  West,  San 
Francisco,  Toledo,  Savannah,  and  Saint  Louis,  for  which  places  the  mean  monthly 
temperature  of  the  two  elements  is  the  same.  It  is,  however,  only  in  the  extreme 
northern  sections  of  the  country  that  a  considerable  difference  is  shown,  and  at  most 
stations  in  the  Sonthern  States  and  on  the  western  rivers  the  water  has  averaged  hot 
two  degrees  warmer  than  the  air.  At  the  stations  in  the  northern  portion  of  the  Upper 
Lake  region,  on  Lake  Champlain,  and  the  coast  of  "Maine,  the  water  has  averaged  from 
seven  to  thirteen  degrees  above  that  of  the  air. 

NAVIGATION. 

On  Chart  No.  Ill  is  given  the  nsual  table  showing  the  highest  and  lowest  water- 
marks,  from  which  it  will  be  seen  that  the  Ohio  and  the  Lower  Mississippi  Rivers  rose 
slowly  during  the  latter  portion  of  the  month,  and  that  the  Upper  Mississippi  and 
Lower  Missouri  declined  and  were  unusually  low  at  the  close  of  the  month. 

The  following  notes,  obtained  from  the  reports  of  the  observers,  give  the  time  of  the 
closing  of  navigation,  condition  of  harbors  as  regards  the  ice,  and  depth  of  water  in 
rivers :  Saint  Paul,  Minn.,  anchor  ice  in  river  16th  and  17th  ;  navigation  closed  17th; 
frozen  over  21st.  La  Crosse,  the  water  was  low  on  the  Eau  Claire  Rapids  8th ;  floating 
ice  17th,  18th,  19th,  and  20th  ;  closed  22d.  Dubuque,  Iowa,  ice  in  river  on  the  8th ;  fall 
of  ice  19th  and  21st.  Davenport,  Iowa,  floating  ice  21st.  Rock  Island,  III.,  the  ferry- 
boat went  into  winter* quarters  27th;  river  closed  29th.  On  the  27th,  the  water  was 
lower  in  the  Mississippi  River  than  ever  before  known.  Keokuk,  Iowa,  ice  in  river 
sufficient  for  skating  21st ;  floating  ice  22d,  24th,  26th,  29th,  and  30th ;  navigation 
closed  27th  ;  not  sufficient  water  for  boats  to  run  on  the  30th.  Saint  Louis,  Mo.,  float- 
ing ice  30th.  At  Fort  Sully  and  Yankton,  Dak.,  the  Missouri  River  was  frozf»n  up  the 
15th.  At  Omaha,  Nebr.,  there  was  floating  ice  16th,  17th,  and  19th  ;  river  gorged  18th 
and  20th ;  frozen  over  the  24th.  Leavenworth,  Kans.,  frozen  over  the  23d.  Platts- 
mouth,  Nebr.,  floating  ice  15th  and  16th,  and  west  channel  gorged  17th  and  2l8t.  At 
Breokenridge,  Minn.,  the  Red  River  of  the  North  closed  on  the  3d.  Moorhead,  Minn., 
floating  ice  on  the  1st ;  frozen  over  16th.  Pembina,  Dak.,  navigation  closed  on  the  4th. 
Hennepin,  III.,  the  Illinois  River  was  closed  by  ice  24th.  Wappinger's  Falls,  N.  Y.,  the 
Hudson  about  closed  30th.  South  Hartford,  N.  Y.,  canal-navigation  about  closed  liOth. 
Brownsville,  Pa.,  creeks  frozen  over  30th.  West  Charlotte,  Vt.,  anchor  ice  in  Lake 
Champlain  30th.  Shelburne,  N.  H.,  the  Androscoggin  was  crossed  by  persons  on  foot 
22d  and  with  horses  27th.  Gardiner,  Me.,  the  Kennebec  River  was  closed  22d. 
Alpena,  Mich.,  Thunder  Bay  River  was  frozen  over  22d,  and  the  harbor  frozen  the  29th. 
Cleveland,  Obio,  ice  formed  on  the  canal  and  river  30th. 

VERIFICATION   OF  "  PROBABILmES "  AND  CAUTIONARY  SIGNALS. 

A  critical  comparison  of  th-^  published  "  Probabilities  "  with  the  following  reports 
shows  that,  on  the  average  for  all  the  districts  of  the  United  States,  92.18  per  cent^  of  the 
predictions  have  been  verified.  During  the  month,  188  cautionary  signals  have  been 
displayed  at  the  several  ports  on  the  Lakes  and  Atlantic  coast,  of  which  75  per  cent, 
have  been  fully  justified  by  the  occurrence  of  dangerous  winds.  Reports  have  been 
received  from  various  sources  showing  that  vessels  were  retained  in  port  by  the  dis- 
play of  the  signals,  thereby  avoiding  the  dangers  of  the  violent  gales  during  the  latt-er 
portion  of  the  month.  Storm- warnings  were  forwarded  to  the  Canadian  stations  for 
storms  of  the  10th,  14th,  17th,  23d,  25th,  26th,  2dth,  and  29th. 

ATMOSPHERIC  ELECTRICITY. 

(1)  Thund&'Storma. — These  have  been  more  numerous  for  the  month  than  has  occur- 
red generally  in  the  areas  of  low  barometer  ;  those  particularly  reported  are  as  follows : 
At  Detroit,  Mich.,  on  the  1st;  Bloomfield,  Wis.,  2d  ;  Louisville  and  Benersville,  Ky., 
Indianapolis  and  Fort  Wayne,  Ind.,  Memphis,  Tenn.,  Marion,  Westerville,  Kenton, 
Bethel,  Carthagena,  Jacksonburg,  Ringgold  and  Olive  Furnace,  Ohio,  Brownsville  and 
Canousburg,  Pa.,  and  Alta  Vista,  Va.,   3d;    Smithville,  Tenn.,  3d,  13th,  and  26th; 
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Wilsonville,  Ala.,  aod  Point  Pleasant,  La.,  4th,  18th,  and  23d  ;  Montgomery,  Ala.,  4th 
and  18th  ;  Mobile,  Ala.,  6th  and  7th  ;  Charleston,  S.  C,  7th  and  2l8t ;  Anstiu,  Texas, 
eth,  23d,  and  28th  ;  Corsicana,  Texas,  8th,  28th,  and  29th  ;  Cairo,  111.,  and  Nashville, 
Tenn.,  13th  ;  Forsyth,  Ga.,  Ashevllle,  N.  C,  Greenville  and  Spartansburg,  S.  C,  19th  ; 
Wytheville,  Va.,  20th  ;  Goldsboro^,  Wilmington,  and  Srnithville,  N.  C,  and  Shreveport, 
La.,  23d  ;  Afton,  Iowa,  Atchison,  Kans.,  and  Rolla,  Mo.,  2.5th  ;  Belmont  Farm,  Texas, 
27th. 

(2)  Auroras, — The  most  brilliant  displays  occurred  on  the  18th,  21st,  and  22d,  being 
generally  observed  at  the  northern  stations  from  Maine  to  the  Upper  Mississippi  River. 
Iq  detail  they  have  been  seen  as  follows :  At  Escanaba,  Mich.,  on  the  Ist ;  North  Ar- 
gyle,  N.  Y.,  Carthagena,  Ohio,  and  Lunenburgh,  Vt.,  2d  ;  Bciftalo,  N.  Y.,  5th  ;  Troy,  N. 
Y.,  6th ;  Detroit,  Mich.,  7th  ;  Corsicana,  Texas,  and  Eastport,  Me.,  8th ;  Rockford, 
Iowa,  12th  ;  Winchester,  Ky.,  15th ;  Corsicana,  Texas,  17th  ;  Omaha,  Neb.,  Dodge 
City,  and  Burlingame,  Kans.,  18th ;  Mount  Forest,  Canada,  Fall  River,  Springfield 
and  Boston,  Mass.,  Detroit,  Alpena,  Port  Huron,  Marquette,  and  Escanaba,  Mich.,  New 
Germantown,  N.  J.,  Stapleton  and  Malone,  N.  Y.,  Dnluth,  Minn.,  Burlington,  Vt., 
and  La  Crosse,  Wis.,  21st ;  Waltham,  Sprin^tield,  and  Boston,  Mass.,  North  Argyle,  N. 
Y.,  Woodstock  and  Lunenburg,  Vt.,  and  Utica,  Wis.,  22d  ;  Nora  Springs,  Iowa,  25th  ; 
Gardiner  and  Eastport,  Me.,  and  Springfield,  Mass.,  29th  ;  Boston,  Mass.,  30th. 

OPTICAL  PHENOMENA. 

(1)  Solar  haloa  were  observed  in  Connecticut  on  the  7th  ;  Delaware,  3d  and  13th  ; 
Illinois,  2d,  12th,  18th,  19th,  20th,  22d,  25th,  27th,  28th,  and  30th;  Indiana,  10th; 
Iowa,  10th,  15th,  21st,  and  28th  ;  Kentucky,  8th,  24th,  and  29th  ;  Louisiana,  27th  ; 
Maine,  9th  and  20th  ;  Minnesota,  16th,  19th,  20th,  23d,  and  26th  ;  Nebraska,  13th  and 
19th ;  New  Hampshire,  5th,  9th,  13th,  20th,  and  28th  ;  New  Jersev,  7th  ;  New  York,  3d, 
6lh,  7th,  9th,  1.3th,  18th,  and  19th  ;  Ohio,  2d, 5th,  9th,  12th,  18th,  24th,  and  29th ;  Penn- 
sylvania, 3d,  7th,  and  30th  ;  Tennessee,  13th ;  Vermont,  18th  ;  Virginia,  13th,  22d,  and 
30th. 

(2)  Lunar  halos  were  observed  in  Alabama  on  the  3d  ;  Canada,  13th  ;  Connecticut,  7th 
and  9th;  Illinois,  7th,  8th,  lOch,  11th,  and  21st  ;  Indiana,  5th,  10th,  11th,  12th,  and 
25th;  Iowa,  4th,  6th,  7th,  8th,  10th,  11th,  12th,  and  13th;  Kentucky,  6th,  8th,  and 
15th ;  Louisiana,  8th  ;^Maine,  9th  ;  Maryland,  6th  and  13th ;  Massachnsetts,  3d,  7th,  9th, 
and  12th ;  Michigan,  8th,  10th,  12th,  13th,  and  14th  ;  Minnesota,  9th  ;  Missouri,  7th  ; 
Nebraska,  7th,  11th,  12th,  13th,  and  17th  ;  New  Hampshire,  9th  ;  New  Jersey,  8th,  9th, 
10th,  12th,  14th,  and  17th  ;  New  York,  7th,  9th,  11th,  12th,  15th,  18th,  and  20th  ;  North 
Carolina,  13th  and  14th  ;  Ohio,  6th,  7th,  11th,  and  12th  ;  Pennsylvania,  6th  and  9th; 
Texas,  14th  ;  Vermont,  9th,  13th,  and  14th;  Virginia,  13th,  14th,  and  15th. 

(3)  Mirage. — Fort  Niagara,  N.  Y.,  on  the  13th;  New  London,  Conn.,  6tb,  18th,  and 
22d  ;  and  Atlantic  City,  N.  J.,  30th.  » 

MISCELLANEOUS  PHENOMEMA. 

(1)  Prairie  and  forest  fires  were  reported  at  Wytheville,  Va.,  2d  and  3d ;  Corsicana, 
Texas,  9th  ;  Breckenridge,  Minn.,  6th,  12th,  and  20th  ;  Dodge  City,  Kans.,  1st,  14th, 
17th,  24th,  and  30th  ;  Ellinwood,  Kans.,  12th,  21st,  and  24th ;  De  Soto,  Neb.,  10th  to 
18th  ;  and  Richmond,  Neb.,  18th  to  30th. 

(2)  Meteors  were  reported  at  Newport,  R.  I.,  22d ;  Morgantown,  W.  Va.,  22d  and 
25tb  ;  Logansport,  Ind.,  8th  ;  Jacksonville,  Fla.,  17th  and  20th ;  Milford,  Del.,  8th  and 
2i8t ;  Forsyth,  Ga.,  20th  ;  Wyanet,  111.,  20th  ;  Lyndon,  111.,  6th,  2l8t,  and  30th  ;  Belvi- 
dere.  111.,  22d  ;  Somonauk,  111.,  5th  and  21st ;  Rock  Island,  111.,  27th  ;  Davenport,  Iowa, 
Ist,  3d,  5th,  7th,  9th,  16th,  23d,  and  28th  ;  Muscatine,  Iowa,  26th  ;  Fort  Madison,  fth ; 
Dodge  Citv,  Kans.,  11th,  18th,  and  19th  ;  Ellinwood,  Kans.,  8th  ;  Benersville,  Ky.,  12th 
and  21st ;  Point  Pleasant,  La.,  20r.h  and  22a  ;  Woodlawn,  Md.,  22d  ;  Fallston,  Md.,  25th  ; 
Florida,  Mass.,  4th,  20th,  and  27th  ;  Fall  River,  Mass.,  23d ;  Corning,  Mo.,  10th  and 
11th  ;  Howard,  Neb.,24ih  and  30th  ;  Atco,  N.  J.,  17th,  24th,  and  25th  ;  New  York  Citv, 
20th  and  29th;  Waterburgh,  N.  Y.,  17th  ;  North  Voluey,  N.  Y.,  4th  ;  Flushing,  N.  Y., 
22d  ;  Carthagena,  Ohio,  8th  ;  Cauonsbnrg,  Pa.,  25th  ;  Woodstock,  Vt.,  22d  ;  Strafford, 
Vt.,  27th  ;  Wautoma,  Wis.,  24th. 

(3;  Polar  &aiirf«.— Wytheville,  Va.,  13th,  14th,  17th,  24th,  and  29th  ;  Cleveland,  Ohio, 
29th  ;  Charleston,  S.  C,  4th ;  Smithville,  N.  C,  10th  and  13th  ;  Breckenridge,  Minn., 
10th  and  17th  ;  Dodgo  City,  Kans.,  14th  and  30th  ;  Fort  Madison,  Iowa,  15th  ;  Iowa 
City,  Iowa,  1st,  4th,  13th,  25th,  and  30th ;  Point  Pleasant,  La.,  4th  ;  Freehold,  N.  J., 
18th  ;  Richmond,  Va.,  28th. 

(4)  Earthquakes  were  reported  at  Knoxville,  Tenn.,  12th  ;  San  Josd,  Cal.,  14th  ;  San 
Francisco,  Cal.,  14th  and  27th  ;  Leavenworth,  Burlingame,  (at  4.40  a.  m.,  motion  from 
SW.  to  NE., )  Lawrence,  and  Manhattan,  (about  5  a.  m.,  motion  from  W.  to  E.,  and  last- 
ing a  minute,)  Kans.,  8th;  Forsyth,  Gainesville,  Macon,  and  Agusta,  Ga. ;  Aiken,  (at 
10  p.  m.,  motion  from  S.  to  N.,)  Spartanburg  and  Columbia,  S.  C,  1st,  10.20  p.  m.,  suffi- 
cient shock  to  shake  doors  and  windows. 

Published  by  order  of  the  Hon.  Wm.  W.  Belknap,  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig.  Gen.  {Bvt.  Asslgnedy)  Chief  Signal-Officer,  U.  S.  A. 
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MONTHLY  WEATHER  REVIEW,  DECEMBER,  1875. 

INTRODUCTION. 

The  present  review  of  the  atmospheric  pheDomena  during  December,  1875,  is  based 
upon,  first,  the  tri-dail^^  simultaneons  ob.servations  charted  at  this  office  for  the  stady 
and  preparation  of  the  weather  predictions,  (the  international  simultaneous  observa- 
tions have  not  been  used  ;)  second,  the  reports  of  monthly  means  and  abstracts  from 
475  stations  classified  as  Canadian,  naval  hospitals,  Army  posts,  volunteer,  marine,  and 
United  States  Sio^nal  Service ;  third,  such  newspaper  reports  as  seemed  reliable. 

The  month  of  December  has  been,  in  general,  marked  by  the  following  peculiarities: 

First,  the  high  barometric  pressure,  with  infrequent  and  feeble  storms  in  the  United 
States. 

Second,  the  high  temperature,  the  average  of  the  month  being  in  the  Ohio  Valley 
and  Northwest,  ten  degrees  above  the  normal.  In  the  Southwest  and  Mississippi  Val- 
ley and  westward  to  the  Pacific,  the  month  has  been  one  of,  if  not  the  warmest  ou 
record. 

Third,  the  large  excess  of  rain-fall  in  Oregon. 

Fourth,  almost  total  absence  of  auroras. 

BAROMETRIC  PRESSURE. 

• 

In  general. — The  general  distribution  of  atmospheric  pressure  during  the  month  is 
shown  by  the  isobars  of  Chart  No.  II.  With  scarcely  an  exception,  the  average  press- 
ure for  this  month  is  from  0.15  to  0.20  inch  below  that  for  December,  1874,  and  some- 
what below  the  mean  for  the  past  five  years.  The  areas  of  low  and  high  pressure  have 
been  neither  numerous  nor  intense ;  the  paths  of  the  former  have  kept  to  the  north- 
ward of  their  average  route;  the  areas  of  high  pressure  have  appeared  to  follow  the 
Mississippi  Valley  southward  rather  than  southeastward  until  they  reached  the  Gulf 
coast. 

Areas  of  low  barometer. — During  the  month,  eight  important  barometric  minima  have 
occurred  at  Portland,  Oreg.,  six  of  which,  those  of  the  1st,  3d,  18-19th,  24th,  27-28th,  and 
31st,  were  of  sufficient  extent,  or  were  central  in  su2h  southern  latitudes,  as  to  produce 
sensible  effects  among  our  stations  on  the  east  side  of  the  Rocky  Mountains.  Several 
small  and  temporary  minima  seem  to  have  originated  during  the  month  on  the  plains 
of  the  West  and  the  Southwest.  These  were,  however,  the  necessary  results  of  the 
warm  southerly  winds  blowing  over  these  plains  northward  toward  such  regions  of 
low  barometer  as  passed  from  the  Pacific  coast  into  British  America.  Thus  the  storms 
west  of  the  Mississippi  have  frequently  been  due  to  those  occurring  a  few  days  earlier 
ou  the  Pacific  coast,  and  might,  with  some  propriety,  be  traced  backward  to  them ; 
they  have  first  appeared  as  lon^,  narrow,  barometric  depressions,  parallel  to  the  mount- 
ain-ranges ;  but  soon  losing  this  feature,  became  more  nearly  circular  as  they  passed 
eastward.  Several  minor  depressions  in  the  Northwest  and  the  Southwest  have  been 
too  local  or  evanescent,  or  too  indefinite,  to  allow  of  a  presentation  of  their  tracks  on 
the  accompanying  Chart  No.  I.  The  month  seems  to  have  been  exceptionally  stormy 
on  the  North  Atlantic,  and  the  period  of  unusually  numerous  severe  storms  that  seems 
to  have  prevailed  in  the  Pacific  during  October  and  November  has,  we  judge,  extended 
into  the  month  of  December;  on  the  1st  a  typhoon  passed  northward  over  the  island 
of  Luzon,  £ast  Indies. 

I.  This  small  depression  moved  from  the  Texas  coast  on  the  afternoon  of  December 
4  to  the  Ohio  Valley,  where  it  joined  No.  II. 

II.  A  very  general  depression  west  of  the  Mississippi  lasted  during  the  first  four 
days  of  the  month  ;  it  was  followed  on  the  5th  by  cold  northwest  winds  and  rising 
barometer  at  the  Rocky  Mountain  stations.  Of  the  extensive  depression  that  formed 
to  the  eastward  and  extended  from  the  Missouri  Valley  to  Virginia,  one  branch,  that 
in  the  Indian  Territory,  appears  to  have  moved  northeastward  and  formed  a  nnclens 
for  the  rest.  The  gradients  attending  this  low  barometer  were  at  no  time  steep,  nor 
the  wind  severe,  and  in  the  course  of  its  slow  eastward  progress  the  central  depression 
gradually  filled  up  until  lost  in  New  England  on  thd  9th. 

III.  A  similar  ill-defined  area  of  low  barometer  presented  itself  in  the  Northwest  at 
the  11  p.  m.  report  of  the  9th.  This  remained  on  the  northern  limits  of  the  weather- 
charts,  and  was  lost  sight  of  in  Canada  on  the  11th. 

IV.  The  high  pressure  prevailing  in  Oregon  from  the  7th  to  the  llth  may,  to  judge 
from  the  rain-fall  on  the  llth,  have  been  accompanied  by  a  low  barometer  to  the  north- 
ward, and  one  that  would  explain  the  sudden  appearance  at  the  4.35  p.  m.  report  of 
indications  of  a  storm  then  central  in  Manitoba.  The  violent  winds  and  steep  gra- 
dients of  this  depression  enable  its  path  to  be  given  with  corresponding  accuracy, 
although  almost  entirely  confined  to  the  region  north  of  our  stations  until  the  13tb, 
when  it  passed  into  New  England,  and  was  there  lost  sight  of  in  the  greater  region  of 
very  low  barometer  that  had  prevailed  on  the  East  Atlantic  and  Newfoundland  coasts 
since  the  8th. 

V.  This  depression  appeared  first  in  Manitoba  under  circumstances  very  similar  to 
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those  attending  the  preceding  one.  The  barometer  fell  decidedly  at  Bismarck,  Pem- 
oiDa,  and  Garry,  from  4  to  11  p.  m.,  December  13,  and  then  very  rapidly  until  7  a.  m., 
December  14,  at  which  time  the  center  of  the  depression  may  bo  plained  approximately 
at  latitude  51^  and  longitude  104^^  ;  which,  on  the  other  hand,  may  also  be  said  to  be 
the  position  of  the  southern  end  of  an  elongated  belt  of  low  pressure,  in  case,  as  seems 
probable,  this  depression  originated,  as  many  others  do,  in  such  a  belt  at  the  base  of 
the  eastern  slope  of  the  Rocky  Mountains.  The  central  pressure  continued  at  29.30, 
-with  increasing  southwest  winds  on  the  lakes,  until  the  evening  «f  the  15th,  when 
it  rose  at  the  center,  and  the  disturbance  was  lost  either  in  Lower  Canada  or  in  New 
England. 

YI.  The  southernmost  portion  of  that  remnant  of  No.  V  which  appears  on  the  map 
of  7.35  a.  m.,  December  16,  was  during  that  day  evidently  inclosed  by  the  flow  of  air 
from  British  America  and  converted  into  a  separate  area,  which  gradually  became 
l>etter  defined  as  it  passed  over  Maine  and  the  Gulf  of  Saint  Lawrence  on  the  I7th  and 
18th. 

VII.  This  slight  depression  originated  in  a  manner  similar  to  that  of  No.  VI,  and 
can  only  be  traced  from  Lake  Huron,  on  the  17th,  11  p.  ni.,  to  Northern  New  York  on 
the  18th,  11  p.  m.     Its  track  is  too  uncertain  to  justify  presentation  on  Chart  No.  I. 

VIII.  The  low  barometer  prevailing  on  the  18th  on  the  Pacific  coast  was  on  the 
19th  followed  by  falling  pressure  in  Manitoba,  where  it  remained  low  until  the  2lst,  on 
the  morning  of  which  day  the  depression  was  apparently  central  to  the  north  of  Lake 
Saperior,  where  it  remained  until  midnight  of  tne22d,  and  then  disappeared  before  the 
cold  northwest  winds,  and  without  perceptibly  running  into  the  general  depression  pre- 
vailing over  the  regions  to  the  eastward  of  New  England.  As  in  the  case  of  the  pre- 
ceding area,  the  path  of  this  storm-center  cannot  be  satisfactorily  given  on  Chart 
Ko.  I. 

IX.  The  origin  of  this  well-marked  area  of  low  barometer  may,  with  some  plausi- 
hility,  be  traced  back  to  Northern  Mexico  and  the  most  southern  portion  of  Texas,  where, 
on  the  19th,  there  prevailed  southeast  wkids  and  threatening  weather  followed  by  north- 
erly gales.  This  condition  of  affairs  was  due  to  the  low  barometer  then  prevailing 
from  Texas  to  Manitoba  and  to  Oregon,  and  the  consequent  high  barometer  over  the 
Gulf  and  South  Atlantic  States.  The  area  of  rain  extended  slowly  northward,  reach- 
ing Indian  Territory  4.35  p.  m.  December  22,  while  cold  northerly  winds  were  begin- 
ning to  prevail  in  Nebraska  and  Minnesota.  By  the  afternoon  of  the  23d,  the  pressure 
had  fallen  decidedly  from  Kansas  to  Texas,  and  the  region  of  lowest  barometer  may  be 
apparently  placed  as  given  on  Chart  No.  I.  Steep  gradients  and  brisk  winds  prevailed 
over  the  Lakes  on  the  24th,  but  the  storm  passed  rapidly  northeastward  on  the  25th, 
beyond  our  limits. 

X.  Following  closely  in  the  rear  of  No.  IX,  we  find  No.  X  in  Kansas  at  lip.  m.  De- 
cember 25.  Its  progress  northeastward  on  the  2(>th  was  quite  rapid,  with  steadily 
falling  barometer  and  brisk  winds  on  the  Lakes.  On  the  morning  of  the  27th,  the  cen- 
tral depression  was  probably  over  the  Gulf  of  Saint  Lawrence. 

In  connection  with  this  disturbance  there  have  been  reported  :  At  Owensville,  Ind., 
at  3  p.  m.  on  the  26th,  a  very  destructive  gusty  wind  from  the  southwest  lasting  five 
minutes  and  having  the  force  of  a  tornado ;  at  Boston,  at  9.30  p.  m.,  a  thunderstorm 
and  electric  phenomena. 

XI.  A  notable  barometric  depression,  with  heavy  rain  and  brisk  southwest  winds, 
prevailed  in  California  and  Oregon  during  the  morning  of  the  28th ;  by  midnight  its 
influence  was  seen  in  the  falling  pressure  throughout  the  whole  region  from  the  Missis- 
sippi Valley  to  the  Pacific,  and  apparently  also  in  British  America.  From  the  trend  of 
the  isobars,  it  may  be  concluded  tnat  the  lowest  pressure  was  at  this  time  central  east 
of  British  Columbia,  and  approximately  in  latitude  55^  and  longitude  110^.  If,  after 
11  p.  m.  of  the  2>Jth,  there  were  any  well-defined  area  of  low  barometer,  it  must  have 
remained  far  to  the  north  and  passed  over  Hudson's  Bay ;  the  limits  of  the  present 
-weather-charts  only  show  the  V-shaped  southern  end  of  a  remarkably  extended  area 
of  low  pressure,  whose  position  may  be  defined  by  the  following  data,  which  give  the 
approximate  position  of  the  east  side  of  the  visible  portion  of  the  isobar  of  29.50. 

The  cast  side  of  isobar  of  29.50  extends — 

December  28,  11  p.  m.,  from  longitude  95°,  latitude  50°,  to  longitude  98°,  latitude  44^. 

December  29,  7.35  a.  m.,  from  longitude  92°,  latitude  48°,  to  longitude  97°,  latitude 
40^. 

December  29,  4.35  p.  m.,  from  longitude  87°,  latitude  48°,  to  longitude  96°,  latitude 
37i°. 

December  29,  11  p.  m.,  from  longitude  87°,  latitude  47^°,  to  Igngitude  97°,  latitude 
39^. 

By  this  latter  date,  the  rising  barometer  on  the  Oregon  coast  had  begun  to  aft*ect  the 
pressure  in  Dakota,  but  pressure  continued  low  in  Southern  California  and  thence  to 
the  West  Gulf  States;  consequently  the  area  of  29..50  just  considered  retired  to  the 
northward,  except  a  small  portion  which  was  cut  off  and  isolated  in  the  Lower  Mis- 
souri Valley.    During  the  remaining  last  two  days  of  the  mouth  there  remained 
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between  two  areas  of  bigh  barometer  a  belt  of  low  pressure,  strongly  cootrasted 
temperatares,  aud  cload  or  rain,  exteodiiig  from  Texas  to  Missouri  and  to  the  Lower 
Lakes,  bordered  on  eitber  side  by  opposing  north  or  northwest  and  south  or  soutbeagt 
^luds.  On  the  21st,  the  steadily-increasing  rains  in  the  Southwest  culoiinated  la  a 
well-marked  storm  that  was  central  at  midnight  in  Western  Arkansas,  but  whose  his- 
tory belongs  properly  to  the  following  month  of  January. 

It  often  happens  that  cold  northeast  winds  on  the  Atlantic  coast  can  be  attributed 
to  the  flow  of  abnormally  cold  air  from  areas  of  high  barometer  over  the  SaialLaw- 
rence  Valley  and  Gulf :  but,  on  the  other  hand,  these  winds  have  equally  often  a  more 
direct  dependence  on  tne  presence  of  a  low  barometer  olT  the  South  Atlantic  coast  la 
some  cases,  the  cold  northern  cnrreut  evidently  underruns  the  warmer  air  of  the  lea 
and  thus  initiates  a  storm  ;  in  other  cases,  it  seems  probable  that  we  must  look  to  the 
advancing  hurricane  as  the  prime  cause  of  the  northeast  winds,  sipce,  by  its  pre^jeoee, 
it  gives  occasion  for  the  southern  flow  of  the  colder  air,  precisely  as  adeOciencyof 
pressure  over  the  Mississippi  Valley  and  Gulf  States  makes  room  for  the  cold  northers 
and  high  pressures  that  travel  from  Manitoba  southwanl.  The  following  iustanoesof 
this  class  of  storms  have  occurred  during  the  month  : 

XII.  The  barometer  rose  with  northeast  winds  on  December  2,  both  at  the  Bermod* 
and  the  South  Atlantic  stations,  under  the  influence  of  a  region  of  high  pressure  that 
was  central  at  11  p.  m.  in  New  York  ;  by  7.35  a.  m.  of  the  3d,  the  barometer  had  hWwi 
slightly  on  the  North  Carolina  coast,  where  marine  reports  show  a  destructive  gale 
from  the  northeast  aud  southeast  in  progress;  at  4.35  p.  m.,  the  barometer  had  fallen 
at  both  Hatteraa  and  Bermuda;  a  hurricane  was  reported  iu  latitude  33^,  longitude 
73^,  and  the  central  depression  was  approximately  in  latitude  29^,  longitude  76^. 
December  3,  U  p.  m.,  the  center  is  estimated  to  have  been  at  latitude  .32^,  loogltade 
78°.  Possibly,  however,  a  long  belt  of  pressure  was  now  developed  ;  for,  by  the  nioni- 
iug'of  the  5th,  the  barometer  had  fallen  on  the  North  Carolina  coast  sufficiently  to 
render  it  probable  that  the  stonn-ceuter  was  then  east  of  Norfolk  ;  and,  at  11  p.  m.,  it 
appears  to  have  been  midway  between  Capes  Henry  and  May ;  at  7.35  a.  m.  of  the  6th, 
a  disturbance  was  evidently  central  east  of  New  Jersey,  and  this  ma3"  have  been  the 
remnant  of  the  storm  previously  described.  Equally  possible  is  it  that  this  was  bat 
one  of  several  fragments  into  which  the  original  storm  became  subdivided  ;  for,  atthia 
same  time,  December  6,  7.35  a.  m^,  the  pressure  had,  at  the  Bermudas,  fallen  to  29.76; 
at  4.35  p.  m.,  it  was  at  29.50 ;  and,  at  11  p.  m.  of  the  6th,  29.54  ;  showing  that  either 
several  storms  were  in  progress  or  that  the  isobar  of  29.60  surroundcnl  a  much  larger 
area,  including  Bermuda  and  Nova  Scotia  as  its  western  boundary.  The  latter  suppo- 
sition is  confirmed  by  the  fact  that  the  European  weather-maps  of  the  6th  and  7th 
show  that,  at  this  time,  an  area  of  high  pressure  was  rapidly  descending  over  Ireland 
aud  Great  Britain,  so  that  at  8  a.  m.,  Greenwich  time,  of  the  7th,  (abont  3  a.  m.,  Waab- 
ington  time,)  the  isobar  30.50  passed  through  Northern  Scotland  with  higher  pressnre 
to  the  northward  and  westward.  For  the  three  subsequent  days,  the  positions  of  the 
isobars  over  Ireland  moved  slowly  southward,  showing  that  the  motion  of  the  areas  of 
high  pressure  was  more  to  the  southwest  than  to  the  southeast ;  we  should  therefore 
expect  that  the  low  pressure  located  east  of  the  Bermudas  moved  northeastward  past 
Nova  Scotia  and  Newfoundland  on  the  7th  and  8th,  toward  Iceland  on  the  9th  or  10th. 

XIII.  In  intimate  connection  with  the  preceding  disturbance,  there  appears  on  the 
7th,  at  4..35  p.  m.,  a  storni'Center  near  Cape  Hatteras.  The  reports  of  that  time  shoir: 
Cape  Hatteras,  barometer,  29.17  ;  wind  direction,  north  ;  velocity,  17  miles ;  Bermuda, 
barometer,  29.71 ;  wind  direction,  south  ;  velocity,  7  miles.  This,  like  its  predecessor, 
seems  to  have  passed  northeastward  up  the  coast. 

XIV.  The  reports  of  December  11,  4.35  p.  m.,  from  the  South  Atlantic  coast,  sug- 
gested the  possibility  of  there  being,  at  that  time,  a  small  storm  to  the  east  of  North 
Carolina,  a  suspicion  that  was  confirmed  by  the  Bermuda  and  the  marine  reiH>rl«, 
from  which  the  following  estimates  of  its  position  have  been  compiled  : 

December  11, 11  p.  m.,  latitude  30^,  longitude  75^. 

December  12,  7  p.  ra.,  latitude  32^,  longitude  75^. 

December  12,  4  p.  m.,  latitude  34°,  longitude  70°. 

December  12,  11  p.  m.,  latitude  36°,  longitude  65°. 

On  the  morning  of  the  13th,  the  storm  may  have  l)een  central  not  far  from  latitnde 
44°,  longitude  61°  ;  but,  in  the  absence  of  further  data,  it  cannot  be  decided  whether 
two  distinct  areas  or  one  elongated  area  of  low  pressure  then  existed. 

Note. — The  uncertainty  of  the  positions  given  for  the  tracks  of  the  three  storms,  XII, 
XllI,  and  XIV,  renders  it  improper  to  present  them  upon  Chart  I.  They  are,  however^ 
instructive  as  showing,  on  the  one  hand,  how  frequently  a  northeast  wind  at  our  At- 
lantic stations  points  to  a  storm-center  a  few  hundred  miles  eastward;  and,  on  th© 
other,  what  valuable  knowledge,  as  to  their  existence  and  movements,  we  obtain  by 
means  of  the  reports  from  the  Bermudas. 

Areas  of  high  barometer. — These  have,  as  a  rule,  either  passed  southward  west  of  the 
MiHsissippi,  or  passed  eastward  to  Labrador,  and  thence  southward  along  the  Atlantic 
States.    The  Ohio  Valley  and  Middle  States  have  been  singularly  free  from  their  pres- 
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Miee.  Testimony  is  affonled  this  month,  as  nsnal,  to  the  conolnsion  that  onr  cold  areas 
are  formed  in  consequence  of  radiation  of  heat  through  extremely  dry  air,  and  that  a  layer 
of  coldf  dry,  and  therefore  dense  air,  by  underrunningand  uplifting  warmer,  moister  air, 
gives  rise  first  to  an  area  of  high  pressure,  and  subsequently  to  condensation  of  vapor 
and  the  initiation  of  an  area  of  low  pressure. 

I.  Appears  as  an  area  of  cold  air  flowing  southward  over  Upper  Canada.  Its  center 
passed  as  follows : 

December  1,  7.dSi  a.  m.,  Upper  Canada. 
December  2,  7.35  a.  m.,  Saint  Lawrence  Valley. 
December  3,  7.35  a.  m.,  New  England. 
December  4,  7.35  a.  m.,  Middle  and  Eastern  States. 
December  5,  7.35  a.  m.,  Saint  Lawrence  Valley. 

Cold  northeast  winds  extended  southward  along  the  Atlantic  coast,  with  fog,  cloud, 
and  rain  or  snow  as  far  as  North  Carolina  on  the  4th. 

II.  Following  in  the  rear  of  low  barometer  No.  II,  we  find  the  rising  pressure  culmi- 
nating on  the  7th,  at  7.!^  a.  m.,  at  the  Pacific  coast  stations,  and  on  the  8th,  at  7.35  a. 
m.,  in  Manitoba  and  Dakota,  where  a  temperature  of  — 25°  was  reported.  This  high 
barometer  rapidly  spread  out  to  the  south  and  east,  and  cannot  be  definitely  traced,  it 
evidently  contributed  it«  quota  to  the  high  pressure  then  beginning  to  extend  over 
the  Southern  States  and  Ohio  Valley. 

m.  The  rising  barometer  and  low  temperature  on  the  9th  in  Manitoba  were,  on  the 
morning  of  the  10th,  central  in  the  Missouri  Valley,  and  flowing  thence  southward,  dis- 
appeared in  the  southwest  on  the  11th.  A  remnant  was  apparently  left  at  midnight  in 
Sonthem  Texas,  whence  it  on  the  12th  spread  over  the  Gulf  and  Gulf  States,  while  the 
barometer  was  abnormally  low  over  the  Lake  region. 

IV.  On  the  afternoon  of  the  13th,  the  rising  barometer  in  the  rear  of  low  No.  IV  pre- 
sented its  culmination  as  a  belt  of  high  pressure,  extending  over  Arkansas^  and  Mis- 
souri ;  December  13, 11  p.  m-.,  this  area  extended  from  Mississippi  to  Southeastern  Da- 
kota ;  December  14,  7.35  a.  m.,  it  included  Missouri,  Louisiana,  and  South  Carolina ; 
December  14,  4.35  p.  m.,  it  included  Mississippi  and  Louisiana ;  December  14, 11  p.  m., 
it  extended  from  Louisiana  to  South  Carylina  and  Florida ;  December  15,  7.35  a.  m.,  it 
extended  over  Mississippi,  Georgia,  and  Florida ;  December  15,  4.35  p.  m.,  it  covered 
Florida,  and  became  wholly  identified  with  the  Atlantic  tropical  belt  of  high  pressure, 
of  which  it  then  formed  the  western  end. 

V.  While  high  No.  IV  was,  on  the  15th,  in  Florida  and  low  No.  V  was  over  the  Lakes, 
the  barometer  rose  in  Oregon,  Manitoba,  and  Wyoming.  The  maximum  pressure  was 
attained  in  Manitoba  by  midnight  of  the  16th,  by  which  time  the  cold  air  had,  in  its 
southern  flow,  reached  the  coasts  of  Texas  as  a  '*  norther.^  On  the  morning  of  the  17th, 
the  area  of  high  barometer  was  central  in  the  Lower  Missouri  Valley,  and  by  that  after- 
noon had  passed  southeastward  so  as  to  cover  Arkansas  and  Missouri,  and'by  11  p.  m. 
it  extended  from  Cairo  to  Vicksbnrg.  On  the  18th,  7.35  a.  m.,  the  highest  pressure 
was  in  Northern  Mississippi  and  Alabama ;  by  4.35  p.  m.,  it  had  apparently  moved 
sontheastward ;  by  11  p.  m.,  it  was  in  Northwestern  Florida,  and  on  the  19th,  7.35  a.  m., 
in  Southern  Alabama  and  Georgia,  after  which  it  becomes  indistinguishable  from  the 
general  tropical  area  of  high  pressure  over  the  Atlantic.  The  average  rate  of  move- 
ment of  the  well-defined  central  highest  pressure  was  31  miles  hourly  jjrom  the  16th,  11 
p.  m.,  to  the  18th,  11  p.  m. ;  but  the  advancing  edge  of  the  outer  portion  of  the  area 
moved  much  more  rapidly  southward  and  eastward. 

VI.  This  area  of  low  temperature  and  high  barometer  appearM  in  Manitoba  on  the 
18th  ;  it  moved  eastward  over  the  British  Provinces,  and  was  central  in  Canada  north 
of  Lake  Ontario  at  4.35  p.  m.  December  19 ;  the  temperature  fell  to  — 25^  at  Ottawa 
at  11  p.  m.,  and  continued  below  zero  over  New  England  on  the  morning  of  the  20th, 
being  the  lowest  temperature  of  the  month  at  most  places  in  that  district,  and  varying 
from  0^  at  the  southern  to  — 29^  at  the  northern  stations.  The  rapid  flow  southward 
over  the  Atlantic  of  the  comparatively  small  area  of  cold  air,  and  the  development  in 
the  west  of  low  barometer  No.  VIII,  allowed  this  cold  period  te  change  rapidly  into  one  of 
comparative  warmth  ;  the  central  area  of  high  pressure  was  lost  sight  of  on  the  21st  as 
it  reached  the  coast  of  South  Carolina  and  Georgia,  and  Joi  ned  the  already  extended 
tropical  area  of  high  barometer. 

VII.  On  the  morning  of  the  2:3d,  the  rapid  barometric  rise  iu  Manitoba  and  cold  north 
winds  indicated  there  the  southern  edge  of  another  area  of  high  pressure,  which,  how- 
ever, like  its  predecessor,  kept  well  to  the  north  of  our  stations,  until,  in  its  eastward 
progress,  it  arrived  at  the  Saint  Lawrence  Valley  at  11  p.  m.,  December  23.  On  the  24th, 
at  7.35  a.  m.,  it  covered  the  Lower  Saint  Lawrence  and  greater  part  of  New  England  and 
New  Brunswick.  Its  path  continued  eastward  over  Labrador  and  Newfoundland  until 
7.35  a.  m.  December  25,  when  it  was  apparently  central  to  the  southeast  of  the  Gulf  of 
Saint  Lawrence.  Meanwhile,  a  large  volume  of  air  flowed  southward  along  the  coast 
ae  fkr  as  Cape  Hatteras,  producing,  with  the  help  of  low  No.  IX,  continued  northeast 
winds,  clond,  rain,  snow  or  fog  during  the  24th. 

VIII.  On  the  26th,  the  rising  pressure  to  the  northward  of  low  No.  X  passed  rapidly 

27  s  ^ 
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Bonthwarct  from  Dakota  and  Minnesota  to  the  Missouri^  and  thence  eastward,  until,  on 
the  27th,  7.35  a.  m.,  it  was  central  in  Illinois  and  Michigan.  It  was  re-enforced  duriug 
this  afternoon  hy  an  additional  flow  of  air  from  the  north,  and  continued  increasing  iu 
extent  and  intensity  as  it  moved  eastward.  December  28,  7.35  a.  m.,  it  was  ceotral 
over  Maine,  with  pressure  0.25  inch  hi(;her  than  in  Illinois  the  previous  mornin;;. 
As  usual,  the  air  now  be^an  to  flow  with  greater  freedom  southward  over  the  Atlantic, 
and  there  was  inaugurated  a  long  series  of  foggy  and  rainy  days  along  the  East  and 
Middle  Atlantic  coast,  which,  be^nning  with  northeast  winds  and  clear  weather  on  the 
evening  of  the  27th,  continued  with  fog,  &c.,  until  cleared  away  by  the  westerly  winds 
on  January  2.  During  this  time,  the  central  high  moved  to  the  sontheast  of  the  Gulf 
of  Saint  Lawrence,  and  the  central  low  barometer,  No.  I  of  January,  advanced  to  the 
Lake  region,  while  the  winds  on  the  Atlantic  coast  veered  from  northeast  to  southwest 
and  subsequently  to  west. 

TEMFEBATURE  OF  THE  AIR. 

The  isothermal  lines  on  Chart  No.  II  show  the  distribution  of  the  mean  teraperatores 
of  the  month.  While  the  average  temperature  has  in  the  Saint  Lawrence  Valley  and 
extreme  northern  portion  of  New  England  and  probably  throughout  Lower  Canada, 
drc,  been  below  the  normal,  it  has  in  all  the  other  portions  of  the  country  been  above 
the  average  and  sometimes  above  Pecember,  1853;  the  greatest  excess  is  KPinthe 
Northwest.  An  examination  of  the  available  records  of  the  warm  Decembers  of  pre- 
vious years  shows  that,  for  the  entire  Pacific  coast,  this  is  the  warmest  of  which  we 
have  record.  The  isotherm  of  32^  passes  through  the  northwest  corner  of  Nebraska ;  a 
little  north  of  Omaba,  La  Crosse,  the  middle  of  Lake  Michigan,  between  Port  Hnroo 
and  Detroit,  along  the  southern  border  of  Lake  Ontario,  the  centers  of  Connecticut  and 
Rhode  Island. 

A  general  idea  of  the  isotherms  of  maximum  temperatures  of  the  month  may  be  bad 
by  tracing  the  isotherm  of  7(P.  This  begins  at  the  sontheast  corner  of  New  Mexico: 
runs  north  to  the  northeast  corner  of  Wyoming  ;  then  drops  to  the  northern  border  of 
Kansas  and  trends  eastward  on  the  40th  parallel  to  Pennsylvania ;  whence  it  tarns 
southeastward  between  Baltimore  and  Washington  to  Cape  Henry. 

The  distribution  of  the  minimum  temperatures  of  the  month  has  been,  at  least  in 
the  northern  part  of  the  United  States,  regulated  by  a  rule  previously  announced,  that 
the  coldest  air  flowing  southward  remains  in  the  lowest  valleys  accessible  to  it.  Tba«, 
miliima  of  from  0°  to — 5^  are  found  at  Leavenworth  and  Omaba,  while  minima  of  only 
10^  to  15"^  occur  in  the  higher  regions  of  Kansas  and  Nebraska,  iinmiHiiately  to  the  west. 
One  of  the  most  remarkable  illustratious  of  the  rule  occurred  on  the  16th  and  17th,  wben 
were  reported  the  minima  of — 18°  at  Breckenridge  and  — ^22^  at  Fort  Randall,  Dak., 
— 15^  at  Yankton  and  — 5*^  at  Omaha :  while  0^  was  the  minimum  at  Fort  Sully,  (150 
miles  northwest  of  Yankton,)  a  little  higher  and  protected  by  intervening  ridges,  over 
which  the  coldest  air  did  not  flow.  At  Pembina,  large  fluctuations  of  temperatare 
occur  during  the  still  nights  within  a  few  minutes,  according  as  the  coldest  air  reacbes 
the  thermometers  or  remains  below  them.  The  0°  isotherm  of  monthly  minima,  startioj; 
from  the  headwaters  of  the  Missouri,  passes  southward  between  Idaho  and  Montana ; 
eastward  through  the  northern  part  of  Utah ;  northward  along  the  east  boundary  of 
Wyoming  to  latitude  45  and  longitude  102 ;  thence  southeast  a  little  west  of  the  Missouri 
River  to  Omaha  and  Southern  Illinois ;  northwest  to  Chicago  and  Central  Michigan,  and 
thence  in  a  wavy  curve  to  Long  Island  Sound.  The  average  monthly  minimam  fortif- 
teen  stations  representing  the  elevated  plains  of  Nebraska,  Colorado,  and  Kansas,  i»4 
•4-  0*^,  being  very  nearly  the  same  as  in  Delaware  and  Maryland. 

Ranges  of  temperature, — The  largest  ranges  of  temperature  have  been  at  Madison  Bnr- 
racks,  N.  Y..  99^ ;  Malone,  94° ;  Mount  Washington,  80° ;  Oswego,  79° ;  Rochester,  7b^ ; 
Saint  Louis  and  Yankton,  77°. 

The  smallest  ranges  of  temperature  have  been,  as  usual,  on  the  Pacific  coast,  San 
Francisco,  26°.  For  stations  in  the  interior  of  Idaho  and  Nevada,  36°;  for  Key  West, 
25° ;  for  the  Texas  coast,  33°  and  37° ;  for  Cape  Hatteras,  48° ;  Cape  Henry,  54°. 

PRECIPITATION. 

Chart  No.  Ill  shows  the  general  distribution  of  precipitation  for  the  month.  Th-^ 
regions  of  unusually  large  precipitatiou  are  the  Western  Gulf  States  and  the  Pacitic^ 
coast;  the  excess  at  Portland,  Oreg.,  was, as  in  November, somewhat  remarkable, and 
probably  stands  in  intimate  connection  with  the  decidedly  southerly  tracks  pursued  hv 
the  Pacific  storms.  A  deficiency  is  reported  for  New  England  and  the  South  Atlantic 
States. 

Rainy  days, — The  average  number  of  days  on  which  rain  or  snow  fell  in  December  is, 
for  the  Upper  Mississippi  Valley,  11 ;  Lower  Mississippi,  12.  Westward  of  this  river, 
the  number  diminishes  very  regularly  to  2  in  Colorado.  Going  eastward,  the  number 
increases  to  from  10  to  19  on  Lake  Michigan  ;  from  12  to  17  in  the  Ohio  Valley ;  from 
11  t-o  16  in  the  Eastern  Gulf  States ;  from  8  to  13  in  the  South  Atlantic  States ;  from  14 
to  20  in  the  Middle  Atlantic  States ;  from  17  to  24  iu  the  Lower  Lakes  ;  from  10  to  15 
in  Northern  New  England. 
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Sraftll  regions  of  drought  are  shown  in  New  England. 

Foggy  dai/s, — From  4  to  U  fogjjv  days  are  reported  from  Cape  Cod  to  Cane  Hatteras, 
the  majority  of  which  occurred  during  the  last  week  in  the  month.  At  other  stations, 
the  reports  were  :  Wilmington  and  La  Crosse,  9  daye  ;  Wytheville,  Salt  Lake  City,  and 
Saint  Paul,  7 ;  Galv^ton,  8 ;  Saint  Louis  and  Cleveland,  6.  The  largest  number  of 
foggy  days  are :  Washington,  New  York,  and  Philadelphia,  10  or  11. 

^  RKLATIVK  HUMIDITY. 

The  mean  relative  humidity  for  the  month  ranges  between  51  at  Cheyenne,  56  at 
Virginia  City,  and  6:{  at  Yankton,  up  to  85  at  Albany,  84  at  Indianola,  82  at  Mar- 
quette, 84  at  Peck's  Beach,  and  81  at  San  Francisco.  For  the  summit  of  Mount  Wash- 
ingt-on  the  average  is  89,  uncorrected  for  elevation. 

WINDS. 

The  prevailing  wind-directions  for  the  month  have  been  :  In  the  Gulf  States,  south* 
erly ;  in  the  South  Atlantic  States,  the  Ohio  Valley,  and  Lower  Lake  region,  southwest ; 
in  the  Northwest  and  Upper  Lake  region,  northwest;  in  the  Middle  and  Eastern  States, 
northwest  to  northeast. 

The  total  movements  of  the  air  for  the  month,  independent  of  direction,  have  been,  at 
Breckenridge,  10,914;  Cheyenne,  11,049;  Erie,  10,682 ;  Grand  Haven,  10,470 ;  Indianola, 
10,313;  Long  Branch,  11,182;  Sandy  Hook,  12,545 ;  Augusta,  2,776;  Baltimore,  2,948  ; 
Lynchburg,  2,800;  and  Salt  Lake  City,  2,031  miles. 

Maximum  mnd  velocities  exceeding  45  miles  were  reported  as  follows :  Erie,  south,  52 
miles ;  Long  Branch,  on  the  13th,  northwest,  56  ;  Grand  Haven,  12th,  east,  45 ;  Mount 
Washington,  northwest,  108 ;  Malone,  west,  50 ;  Sandy  Hook,  13th,  west,  52. 

WATER  TEMPERATURES. 

The  monthly  maximum  and  minimum  temperatures  of  water  at  the  river  and  coast 
stations  are  given  in  a  table  on  Chart  No.  II.  A  minimum  of  3P  or  32^  has  been 
recorded  at  Buffalo,  Chicago,  Cleveland,  Detroit,  Dnluth,  Escanaba,  Keokuk,  Leaven- 
worth, Marquette,  Milwaukee,  Pittsburgh,  Saint  Louis,  and  Wood's  Hole. 

NAVIGATION. 

The  table  on  Chart  No.  Ill  gives  the  highest  and  lowest  readings  of  the  river-gauges 
daring  the  month,  from  which  it  will  be  seen  that  the  Mississippi  from  Davenport  to 
New  C)rleans  rose  with  some  variations,  until  at  the  close  of  the  month  it  was  from  4  to 
15  feet  higheitthan  at  the  middle  of  the  month.  A  sudden  rise  accompanied  by  occa- 
sional destructive  floods  occurred  in  the  Ohio  and  its  tributaries  during  the  last  five 
days  of  the  month.  In  the  Middle  States,  the  early  closing  of  canals  and  rivers  was  fol- 
lowed by  one  or  more  subsequent  openings  and  closings;  Boston  Bay,  temporarily 
frozen  over  on  the  19th ;  the  Hudson  at  West  Point,  covered  with  floating  ice  on  the 
19th ;  Sacket's  Harbor,  N.  Y.,  frozen  on  the  1st,  thick  enough  to  bear  travel,  but  ice  all 
cleared  away  on  the  11th ;  at  Muscatine,  Iowa,  ice  broken  up  on  the  4th,  closed  again  on 
the  18th,  and  opened  again  on  the  21st ;  at  Trenton,  N.  J.,  the  canal  was  frozen  over  on 
the  1st ;  the  Lower  Susquehanna,  in  Maryland,  closed  on  the  2d,  opened  on  the  5th, 
closed  on  the  I8th,  and  opened  on  the  26th ;  the  Hudson,  at  Garrison^s,  N.  T.,  was  closed 
on  the  19tb,  but  opened  subsequently ;  the  Upper  Susquehanna  opened  on  the  6th  and 
7th,  closed  on  the  19th,  and  opened  on  the  22d ;  the  Delaware  closed  at  Trenton  on  the 
2d,  opened  on  tbe4tb,  closed  on  the  20th,  and  opened  again  on  the  24th  ;  the  Upper  Sus- 
quehanna, at  Tioga,  Pa.,  closed  on  the  3d,  opened  on  the  8th,  closed  on  the  21st,  opened 
on  the  26th ;  the  lake  and  river  at  Cleveland,  well  filled  with  ice,  20th  ;  at  La  Crosse  and 
Saint  Paul,  river  frozen  during  month;  at  Davenport  floating  ice  3d,  I7tb,  18th, 20th, 
27th,  and  28th ;  at  Barnegat,  ice  in  bay  20th,  broke  up  22(1 ;  at  Morgantown,  floating  ice 
18th  and  19th,  river  clos^  20th,  opened  22d ;  at  Portland,  Me.,  harbor  frozen  20th  ;  at 
Philadelphia,  river  frozen  19th,  broken  ice  in  river  21st  and  22d ;  at  Buffalo,  ice  in  river 
17th  and  18th,  lake  frozen  20th,  ice  breaking  up  2lHt,  lake  almost  clear  of  ice  22d ;  at  At- 
lantic City,  floating  ice  in  sea  20th;  at  Detroit,  floating  ice  in  river  1st ;  at  Albany, 
canal  opened  14th,  river  23d;  at  Springfield,  river  froze  over  21st;  at  Burlington,  Vt., 
floating  ice  in  lake  22d  ;  at  Sandy  Hook,  bay  partly  covered  with  floating  ice  21st ;  at 
Rochester,  ice  went  out  of  river  23d  ;  navigation  closed  on  the  13th  at  Milwaukee,  on 
the  2d  at  Duluth,  and  on  the  14th  at  Alpena ;  at  Omaha,  river  closed  during  the  month  ; 
at  Keokuk,  floating  ice  on  the  6th,  7th,  12th,  17th,  and  20th. 

VERIFICATION  OF  **  PUOBABILITIES "  AND  CAUTIONARY  SIGNALS. 

The  customary  comparison  of  the  published  probabilities  with  the  weather  of  the 
following  twenty-four  hours  shows  that  on  an  average  for  all  the  districts  of  the  United 
States  84.12  per  cent,  of  the  predictions  have  been  verified.  During  the  month,  148  dis- 
plays have  been  made  of  cautionary  signals  at  the  United  States  stations,  of  which  85 
were  reported  by  the  observers  as  verified  by  measured  wind  velocities  of  25  miles  or  more  « 
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daring  the  display.  Id  13  of  the  reraaiuiog  63  cases,  storms  have  prevailed  within  100 
miles  that  institied  the  signal,  although  no  strong  winds  were  felt  at  the  stations.  Of 
69  cases  of  brisk  winds  that  were  not  signaled,  about  one-half  were  west'erlj  winds. 

ATMOSPHERIC  ELECTRICITY.  ^ 

Thunder-Storms  were  reported  as  follows:  On  the  3d  in  Texas;  4th,  Arkansas  ;  6th 
rilinois,  Indiana,  KentncKy,  Mississippi,  and  Ohio;  7th,  Indiana;  11th, Georgia  and 
South  Carolina;  12ch, North  Carolina;  13th,  Kansas;  16th,  Alabama,  Louisiana, and 
Mississippi ;  20th,  Kansas,  Louisiana,  and  Texas ;  2l8t,  Louisiana,  Mississippi,  and  Texas; 
23d,Kansas, Tennessee, and  Texas;  24th,  Alabama,  Kentucky,  and  Mississippi;  25tb, 
Alabama,  New  York,  and  Tennessee;  26th,  Alabama,  Arkansas,  Georgia,  Illinois, In- 
diana, Kentucky,  Louisiana,  Maine,  Massachusetts,  Mississippi,  New  York,  North  Caro- 
lina, Ohio,  Pennsylvania,  Tennessee,  Vermont,  and  Virginia ;  27th,  Georgia,  Louisiana, 
Maine,  Massachusetts,  Mississippi,  New  Jersey,  North  Carolina,  Ohio,  South  Carolina, 
and  Virginia;  28th,  Alabama,  Georgia,  Louisiana,  Mississippi,  Nebraska, and  Texas; 
29th,  Georgia,  Iowa,  Michigan,  North  Carolina,  and  Texas  ;  30th,  Indiana,  Iowa,  Kansas, 
and  Wisconsin  ;  31st,  Illinois,  Indiana,  and  Texas. 

Auroras  have  been  very  indefinite,  and  rarely  reported,  and  the  displays  have  some- 
times been  of  a  doubtful  character.  They  were  observed  on  the  7th  at  Gardiner,  Me.; 
and  Carthagena,  Ohio ;  19th,  VVood8t;ock,'Vt.,  and  Bismarck,  Dak. ;  24th,  Minneapolis, 
Minn.;  25th, Alpena, Mich., and  Malone,  N.  Y. ;  26th, Pembina,  Minn.;  2dtb,  Detroit, 
Mich. 

OPTICAL  PHENOMENA. 

Solar  halos  were  observed  as  follows :  On  the  1st  in  Connecticut :  2d,  Iowa,  New 
York,  and  Virginia  ;  3d,  New  Jersey  and  New  Hampshire;  4th,  New  Hampshire,  New 
York, and  Virginia;  5th, New  Jersey,  Massachusetts.  New  York, Ohio, and  Vermont; 
6th,  Dakota  Territory,  Maine,  New  Hampshire,  and  Virginia ;  7th,  Minnesota ;  8th,  Min- 
nesota and  New  Jersey ;  9th,  Alabama ;  10th,  Dakota  Territory  and  Ohio  ;  11th,  Kan- 
sas, Maine,  Massachusetts,  and  North  Carolina;  12th,  Wisconsin  ;  13th,  Illinois, Iowa 
and  Ohio ;  14th,  Dakota  Territory,  Iowa,  and  Tennessee  ;  15th,  New  Jersey,  New  York, 
and  Tennessee  ;  16th,  Dakota  Territory,  Minnesota,  New  York,  Virginia,  and  Wisconsin ; 
17th,  Iowa  and  Tennessee ;  18th,  Dakota  Territory,  Kan^n^,  and  Wisconsin  ;  I9th,  Wi^ 
oonsin  ;  20th,  Georgia  and  New  Hampshire ;  21st,  Iowa,  Minnesota,  New  Jersey,  New 
York,  (anthelia  at  Springfield,  Mass.,)  and  Virginia ;  22d,  Connecticut,  Georgia,  and 
Maine ;  23d,  Illinois,  Iowa,  Minnesota,  and  Virginia ;  24th,  Connecticut,  Illinois,  Kansas, 
Maine,  Massachusetts,  North  Carolina,  New  Hampshire,  New  York,  Vermont,  and  Wis- 
consin ;  25th, Georgia,  Minnesota,  and  Wisconsin;  26rh,  Kansas  and  Viiginia;  27tb, 
California;  28th, Georgia  and  Minnesota  ;  29th, New  York. 

Lunar  halos  were  observed  on  the  4th  in  New  York  and  Rhode  Island  ;  5th,  Maine, 
Massachusetts,  Alabama,  New  York,  Florida,  and  Minnesota;  6th,  Illinois.  Kansas,  Ne- 
vada, Massachusetts,  and  Rhode  Island;  7th, Nebraska ;  8Lh,  Iowa,  Maine,  Colorado, 
Alabama, Rhode  Island,  Indian  Territory,  New  Hampshire, and  California;  9th, Ala- 
bama, Colorado,  Kansas,  Pennsylvania,  Iowa,  Maine,  and  New  Hampshire  ;  10th,  Ala- 
bama, Colorado,  Iowa,  Louisiana,  New  Jersey,  Pennsylvania,  North  Carolina,  Virginia, 
Utah,  Kansas,  Mississippi,  and  Dakota  Territory ;  11th,  Alabama,  Illinois,  Iowa,  Tennes- 
see, Vermont,  Virginia,  Colorado,  North  Carolina,  Minnesota,  Maine,  and  New  Hamp- 
shire; r2th,  Alabama,  Ohio,  Tennessee,  Virginia,  North  Carolina,  Connecticut,  and 
Pennsylvania;  13th,  Alabama,  Dakota  Territory,  Indiana,  Kentucky,  Tennessee,  Mich- 
igan, North  Carolina,  and  Maine  ;  14th,  Alabama,  Iowa,  New  York,  North  Carolina,  Ohio, 
Tennessee, and  Colorado;  15th,  Iowa,  Maine,  Wisconsin,  Tennessee,  North  Carolina, 
New  Jersey,  Michigan,  and  Ohio  ;  16th,  Iowa,  Massachusetts.  New  York,  North  Carolina, 
and  Maine ;  17th,  Georgia  and  New  York ;  2l8t,  Ohio ;  31st,  Massachusetts. 

Mirage  vff&9  observed  on  the  1st  at  Atlantic  City,  N.J. ;  1st,  2d,  20th,  New  London, 
Conn. ;  12th,  13th,  15th,  20th,  22(1,  Breckenridge,  Minn. :  14th,  15th,  19th,  2l8t,  28th, 29th, 
Elleuwood,  Kans. ;  15th,  16th,  17th,  18th,  Atlanta,  Kaus. ;  28th,  Moorhead  and  Saint  Paul, 
Minn. 

MISCELLANEOUS  PHENOMEXA. 

Polar  hands  were  recorded  on  the  13th,  14th,  15th,  24th,  27th,  at  Iowa  City,  Iowa ;  20th, 
King's  Mountain,  Ky. ;  2d,  Freehold,  N.  J. ;  2oth,  27th,  Carthagena,  Ohio ;  6th,  25th, 
Wy theville,  Va. :  21st,  Richmond,  Va. ;  13th,  Fort  Sully,  Dak. 

Plants. — On  23d,  at  Brownsville,  Pa.,  dandelions  in  bloom ;  24th,  at  Brookhaven, 
Miss.,  pinks  and  hy.icinths  in  bloom  ;  Ist,  orange-trees  budding  at  New  Orleans  ;  25th, 
peach-trees  in  bloom  at  New  Orleans,  La. ;  31st,  peach-trees  budding  and  swelling  at 
King's  Mountain,  Ky. ;  31st,  hyacinths  in  bloom  and  fruit-trees  budding  at  Gaine-sville, 
Ga. ;  31st,  peach  and  cherry  buds  swelling  at  Litchfield,  Mich. ;  31st,  at  Green  Springs, 
Ala.,  roses  in  bloom. 

Animals, — On  the  Ist,  2d,  3d,  and  4th  wild  geese  were  observed  going  north  at  Car- 
thagena, Ohio  ;  1st,  2d,  and  5th,  robins,  bluebirds,  and  blackbirds  at  Le  Roy,  Kans. ;  2d, 
4th,  and  5th,  wild  geese  dying  east,  and  on  26th  north,  at  Wilson vi He,  Ala. ;  6th,  wild 
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dacks  at  Wytheville,  Va. ;  6f.h,  wild  geose  at  Goldsboroiigb,  N.  C. ;  7th,  wild  geese  fly- 
iug  south  at  Purdy,  Teau. ;  10th,  wild  geese  tiyiog  soath  at  Nichols,  N.  Y. ;  23d,  bats 
and  oedar-birds  flying  about  Accotink,  Va. ;  24th,  grasshoppers  on  the  wheat  at  Belmont 
Farra,  Texas;  24  th,  wild  geese  and  ducks  flying  in  various  directions  at  Marquette, 
Mich. ;  27th,  wild  geese  flying  north  at  Hennepin,  111. ;  31st,  frogs  heard  at  Decatur, 
111.,  and  large  numbers  of  wild  geese  about  at  Leesburg,  lud. 

Prairie-Jires  occurred  at  De  Soto,  Neb.,  from  19th  to  31st. 

Meteors'  were  observed  on  the  2d  at  Freehold,  N.  J.,  Florida,  Mass.,  and  Key  West ; 
8th,  Jacksonville,  Fla. ;  10th,  Jackson,  Miss. ;  11th,  Kansas ;  12tb,  Fall  River,  Mass.,  aud 
Norwich,  Vt. ;  13th,  Muscatine,  Iowa ;  14th,  Firesteel,  Dak.,  Dodge  City,  Kans.,  and  Fort 
Gibson,  Ind.  T. ;  15th,  Morgantown,  W.  Va. :  16th,  Holton,  Kans.,  and  Carthagena,  Ohio  ; 
I7th,  Freehold,  N.J. ;  19th,  Stapleton,  N.  Y. ;  20th,  Rockford,  Iowa,  and  Jacksonville, 
Fla. ;  21st,  Somonauk,  111.,  Carthagena,  Ohio,  and  Norfolk,  Va. ;  22d,  Sandwich,  111.,  and 
Waterburgh,  N.  Y. ;  2:W,  Detroit,  Mich. ;   24th,  King's  Mountain,  Ky. ;   25th,  King's 
Mountain,  Ky.,  Fall  River,  Mass.,  and  Carthagena,  Ohio ;  26th,  Leavenworth  and  Dodge 
City,  Kans.,  and  South  Hadley  Falls,  Mass. ;  27th,  Fort  Hartsufi*  and  Plattsmonth,  Neb., 
Aftou,  Iowa,  Corning,  Mo.,  Sibley,  Minn.,  Carthagena,  Ohio,  Belmont  Farm, Texas,  Leav- 
enworth, Le  Roy,  and  Atchison,  Kans.,  and  Omaha,  Neb. ;   28th,  Austin,  Texas,  and 
Jacksonville,  Fla. ;  29th,  (an  unusually  bright  meteor,  lighting  up  the  country  like  mid- 
day,) Muscatine,  and  Davenport,  Iowa,  King's  Mountain,  Ky.,  Carthagena,  Ohio,  and 
Erie,  Pa. ;  30th,  King's  Mountain,  Ky.,  aud  Waterburgh,  N.  Y. ;  Slst,  King's  Mountain, 
Ky.,  and  Jacksonville,  Fla. 

Zoditical  light — On  the  17th  and  18th,  at  Ellinwood,  Kans. ;  19th,  Ateo,  N.  J. ;  21st, 
Bellefontaine,  Ohio  ;  22d,  Waterburgh,  N.  Y. ;  23d,  Ateo,  N.  J. ;  26th,  Ellinwood,  Kans. ; 
27th,  Ateo,  N.  J.,  Waterburgh,  N.  Y. ;  29th,  King's  Mountain,  Ky. ;  30th,  Waterburgh,  N. 
Y. ;  3l8t,  King's  Mountain,  Ky. 

Earthquakes. — On  the  3d, 3  p.m., slight  shock  at  Carson  City,Nev. ;  15th, 2.45  p.  m., 
at  Maricopa  Wells,  Ariz. ;  2lst,  Santa  Barbara,  Cal. ;  22d,  two  shocks,  at  11.30  p.  m.,  at 
Fortress  Monroe,  Va. ;  about  11.30  p.  m.,  at  New  Market,  Ind. ;  shock  lasting  twenty 
seconds,  at  11.45  p.  m.,  Greensboro  ugh,  N.  C. ;  two  shocks  from  east-southeast  tp  north- 
northwest,  the  first  lasting  five  or  six  seconds,  the  second  not  quite  so  heavy,  at  11.40 
p.  m.,  (Washington  time,)  at  Alto  Vista,  Va. ;  two  shocks  from  east  to  west,  first  last- 
ing ten  or  fifteen  seconds,  the  second  milder,  at  11.33  p.  m.,  at  Petersburg,  Va. ;  shock, 
from  the  northeast  to  southwest,  with  rushing,  roaring  noise,  at  Weldon,  N.  C. ;  it  was 
also  reported  as  felt  at  Lynchburg,  Accotiuk,  and  Norfolk,  Va.,  Washington,  D.  C, 
Wilmington,  N.  C,  Annapolis,  Md.,  aud  possibly  at  Kensico,  N.  Y. 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig,  Gen,,  {Brevet  Assignedy)  Chirf Signal-Officer ,  U,  S,  A, 


MONTHLY  WEATHER  REVIEW,  JANUARY,  1876. 

INTRODUCTION. 

The  present  review  of  atmospheric  phenomena  during  January,  1876,  is  based 
upon — 

First,  the  simultaneous  observations,  charted  three  times  a  day  at  this  office  for 
study  and  the  preparation  of  the  published  weather  predictions. 

Second,  the  reports  of  monthly  means  and  abstracts  from  four  hundred  and  forty- 
eight  stations,  which  are  classified  as  Canadian,  naval  hospitals.  Army  post-surgeons, 
civilian  volunteers,  marine  records,  and  those  of  the  United  States  Signal  Service. 

Third,  manuscript  and  printed  documents  and  reliable  newspaper  reports. 

The  month  of  January  has  been  marked  by  the  following  general  features:  First, 
the  high  barometric  pressure  in  the  South  Atlantic,  Eastern  Gulf  States,  and  Southern 
California,  but  low  pressure  in  Oregon  and  Canada;  second,  high  temperature,  the 
excess  being  particularly  marked  in  the  Northwest,  Ohio  Valley,  and  Tennessee ;  third, 
an  excess  of  rain  from  Arkansas  northeastward  over  the  Ohip  Valley. 

BAROMETRIC  PRESSURE. 

In  general. — The  general  distribution  of  atmospheric  pressure  during  the  month  is 
shown  by  the  isobars  upon  Chart  No.  II.  The  pressure  has  been  higher  than  in  Jan- 
nary,  1875,  in  the  South  Atlantic  States;  its  distribution  over  the  Northwest  and  Lake 
region  resembles  that  which  prevailed  in  January,  1874,  but  differs  entirely  from  that 
of  January,  1875.  The  pressure  in  Oregon  averages  one-tenth  below  that  of  January, 
1875;  but  at  San  Diego  is  five  hundredths  above  that  of  January,  187.'i,  which  latter 
month  seems,  in  these  respects,  to  have  been  quite  abnormal.  The  paths  of  the  areas 
of  high  pressure  have  been  somewhat  farther  to  the  eastward  than  duriug  December, 
1875.    The  x>aths  of  the  areas  of  low  barometer  resemble,  in  many  respects,  those  of 
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JaDoary,  1875,  havinp^  all  passed  the  95^  meridian  between  the  latitudes  38^  and  55°, 
and  the  C5^  meridian  between  the  latitudes  42^  and  55^. 

Arecu  of  low  barometer, — No.  I.  The  origin  of  this  storm,  on  the  Hist  of  December, 
was  indicated  in  the  review  for  the  month.  During  the  1st  of  January,  it  moved  from 
Missouri  to  Lake  Huron,  and  thence,  on  the  2d,  eastward  to  the  Saint  Lawrence  Val- 
ley. The  lowest  recorded  pressure  at  it«  center  was  29.30,  and  high  winds  prevailed 
over  Wisconsin,  Iowa,  Lake  Michigan,  Indiana,  Illinois,  Ohio,  Kentucky,  and  Ten- 
nessee. 

No.  II.  Originated  on  the  4th  in  the  Southwest.  There  prevailed  during  the  3d  on 
the  Paci6c  coast  very  low  barometer,  with  rain,  in  consequence  of  which  air  flowiog 
from  the  north,  from  British  America,  caused  the  pressure  to  rise  over  the  Upper  Lakes 
and  Northwest  during  the  3d,  but  the  air  flowing  from  the  south  and  east  over  the 
Gulf  States,  after  causing  a  slight  rise,  was  followed  by  a  decided  fall  over  the  South- 
west and  Northwest ;  the  central  lowest  pressure  being  in  the  Missouri  Valley,  as  the 
depression  moved  noitheast  and  eastwacd  over  the  Lake  region,  its  elongated  outline 
became  more  nearly  circular.  During  the  6th,  it  passed  northeastward  along  the  coast 
of  Nova  Scotia.  This  storm  was  foQowed  by  a  very  extensive  area  of  rather  high 
pressure  and  clear,  cold  weather. 

No.  III.  The  pressure  having  fallen  on  the  5th  in  Oregon,  a  low  pressure  appears  oa 
the  7th  in  Dakota  and  northward,  with  northeast  and  southeast  winds  from  the  Mis- 
souri River  to  the  Upper  Lakes;  the  depression  rapidly  developed  into  a  trough,  ex- 
tending, on  the  morning  of  the  8th,  from  Kansas  to  Lake  Superior  and  beyond,  south- 
west winds,  clouds,  and  rain  prevailing,  as  usual,  to  the  south  and  eastward.  By  the 
morning  of  the  9th,  the  depression  had  extended  irregularly  southwestward  and  east- 
wtird.  During  the  rest  of  the  9th,  the  great  quantity  of  air  flowing  southward  to  fill 
up  this  depression  converted  it  into  a  well-detined  small  elongated  area,  whose  center, 
was,  on  the  afternoon,  in  Southern  Michigan,  where  the  lowest  pressure  waa  29.10.  At 
this  time,  southerly  winds  and  rain  prevailed  from  Louisiana  to  Lake  Huron  and  New 
York,  but  northwest  winds  and  snow  from  Lake  Superior  to  Illinois.  High  winds 
were  reported  on  the  9th  from  Minnesota,  Iowa,  Kansas,  Lake  Michigan,  Lake  Erie, 
Illinois,  Indiana,  Ohio,  Kentucky,  Tennessee,  West  Virginia,  Pennsylvania,  and  Maine. 
The  storm  passed  over  Lake  Ontario  and  down  the  Saint  Lawrence  Valley,  and  the 
subsequent  area  of  high  barometer  passed  southward  down  the  Mississippi  Valley  to 
the  Gulf.  A  second  ai'ea  of  high  barometer  followed  nearly  in  the  same  course  un  the 
12tli  and  13th. 

No.  IV  appears  at  midnight  of  the  13th  north  of  Lake  Superior;  its  path  lies  along 
the  extreme  northern  limit  of  our  stations,  and  is  marked  only  by  southerly  winds, 
rain,  and  snow  over  the  Lake  region  and  the  Middle  aud  Easteru  States. 

No.  V.  Although  the  pressure  continued  hi|^h  in  Oregon  and  Montana  during  the 
14th,  yet  it  fell  decidedly  in  Dakota,  where  this  storm-area  seems  to  have  originated, 
whence  it  passed  rapidly  eastward  over  the  Upper  Lakes  and  Canada  to  the  Saint  Law- 
rence Valley,  and  was,  on  the  morning  of  the  16th,  central  in  Maine.  During  its  prog- 
ress, cloudy  weather,  with  rain  or  snow,  extended  gradually  southward,  aud  prevailed 
during  the  15th  and  16th  at  times  at  all  stations,  except  on  the  South  Atlantic  coast, 
where  the  highest  pressure  remained. 

Nos.  VI  and  VII.  The  barometer  fell  slowly  during  the  16th  in  Oregon  and  eastward, 
and  at  midnight  area  No.  VI  extended  northward  into  British  America  from  Minnesota, 
where,  as  appears  usually  to  be  the  case  under  such  circumstances,  we  muKt  place  the 
southern  limit  of  a  trough  of  low  pressure.  During  the  17th,  the  area  of  low  barom- 
eter extended  south  westward,  and  at  midnight  the  axis  of  the  trough  stretched  from 
Kansas  to  Lake  Superior  and  beyond  ;  this  extension  southwestward  appears  to  have 
been  merely  the  result  of  the  flow  of  cold  northwest  winds  toward  the  Gulf  from  the 
plateaus  of  Colorado,  New  Mexico,  and  Western  Texas,  which  underran  the  warm 
southerly  winds  then  prevailing  over  Eastern  Texas,  producing  heavy  rains  during 
the  16th,  17th,  and  morning  of  the  18th.  During  the  rest  of  the  18th,  the  cold,  dry 
northerly  winas  having  prevailed  over  the  country  west  of  the  Mississippi,  the  baro- 
metric trough  became  a  well-defined  depression,  No.  VII,  central  in  Lower  Michigan, 
whence  it  moved  slowly  north  and  eastward  with  steadily  diminishing  central  press- 
ures, reaching  New  Brunswick  on  the  morning  of  the  20th,  where  the  lowest  pressure, 
28.95,  was  reported.  High  winds  were  reported  on  the  18th  in  Tennessee,  West  Vir- 
ginia, Lake  Erie,  Pennsylvania,  New  Jersey,  Long  Island  Sound,  Rhode  Island,  Maasa- 
chusetts,  and  Maine,  and  continued  to  a  less  extent  on  the  19tb. 

No.  VIII.  The  high  pressure  that  prevailed  on  the  19th  throughout  the  Mississippi 
Valley  had  its  maximum  in  the  Gulf  States,  and  a  steady  flow  of  air  prevailed  dar- 
ing the  morning  of  the  20th,  from  the  southeast  over  Texas,  and  from  the  northeast 
over  the  Lower  Missouri  Valley.  By  4.35  p.  m.,  the  temperature  had  risen  rapidly,  with 
a  large  increase  in  cloudiness,  and  diminution  of  pressure  at  most  stations  from  South- 
ern California  eastward  to  the  Lower  Mississippi,  while  northerly  winds,  with  snow, 
prevailed  to  the  northward  of  this  region.  During  the  night,  the  pressure  rose  rapidly, 
with  falling  temperature;  cold  northerly  winds  prevailed  at  the  northerly  stations,  but 
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warm  sontbeast,  with  rain,  in  Texas.  The  irre^ilar  area  (or ,iiiore  probably  trongb)  of 
low  pressure,  which,  on  the  afternoon  of  the  20tb,  extended  from  Southern  Kansas  to 
Ctrutral  Texas,  moved  slowly  northward,  and  was,  on  the  morning  of  the  22d,  a  well- 
detiued  oval  area,  central  in  Northern  Missouri,  while  an  aroa  of  high  pressure  was 
central  over  New  England.  The  storm-center  moved  north  and  then  eastward,  pass- 
ing over  the  north  ot  Lake  Erie,  was  central  in  Maine  the  afternoon  of  the  23d,  and 
disappeared  to  the  east  of  Nova  Scotia  on  the  morning  of  the  24th. 

No.  IX.  After  the  passage  of  the  preceding  storm,  the  pressure  remained  rather  evenly 
distributed  over  the  Lakes  and  Middle  States,  but  at  midnight  had  begun  to  fall  at  the 
extreme  northern  stations,  and,  on  the  morning  of  the  25th,  the  depression  No.  IX  was 
central  north  of  and  near  Lake  Huron,  while  southwest  winds,  clouds,  aud^  snow 
prevailed  on  the  Lower  Lakes.  This  slight  depression  passed  eastward,  keeping  to 
the  south  of  Nova  Scotia,  and  perhaps  developed  after  i)assing  beyond  the  limits  of 
oar  map. 

No.  X.  The  barometer  fell  on  the  25th,  slowly  in  Oregon,  but  much  more  rapidly  in 
Dakiita  and  Manitoba,  and  low  barometer,  No.  X,  was  central  there  on  the  morning  of 
the  26th.  The  pressure  continued  during  the  26th  to  fall  decidedly  at  the  stations  in 
Oregon,  Montana,  and  Dakota,  while  the  central  depression  moved  eastward,  and  was 
at  midnight  central  north  of  and  near  Lake  Superior.  During  the  next  twenty-four 
hours,  this  depression  passed  northeastward  beyond  our  cognizance,  giving  rise  to  a 
subordinate  low  barometer,  central  at  midnight  of  the  27th,  off  the  coast  of  Maine. 
Daring  the  morning  of  the  27th,  southwest  wiuds,  clouds,  and  rain  or  snow  prevailed 
Tery  generally  from  the  Eastern  Gulf  coast  to  the  Saint  Lawrence  Valley,  while  the 

Eressure  remained  stationary  in  the  South  Atlantic  States.  The  steamship  City  of 
limerick  passed  through  the  center  of  a  violent  hurricane  (minimum  barometer  2^^.00 : 
wind  ceased  from  10.30  p.  m.,  January  27,  to  2.30  a.  m.,  January  28)  in  latitude  47 f^ 
N.,  longitude  40^  W. 

No.  aI.  The  warm,  moist  southerly  winds  prevailing  throughout  the  country  east  of 
the  Rocky  Mountains  on  the  27th,  and  the  southwest  winds  at  the  Pacific  coast  and 
Rocky  Mountain  stations,  conspire  in  indicating  that  the  depression  No.  XI  was  cen- 
tral on  the  morning  of  the  27th  in  Dakota  and  Montana,  where  it  slowly  developed 
during  the  rest  of  the  day,  and  at  midnight  presents  a  belt  of  low  barometer,  extending 
from  Indian  Territory  to  Dakota,  which,  on  the  morning  of  the  28th,  had  become  an 
oval  area  central  in  Northwestern  Iowa,  whence  it  moved  northeastward  over  Lake 
Superior,  followed  rapidly  by  northwest  gales.  At  midnight  of  the  28th,  the  barometer 
was  29.20  on  Lake  Superior  and  30.35  in  Western  Minnesota.  The  central  depression 
moved  north  and  northeastward,  and  disappeared  at  midnight  of  the  29th  over  the 
Gulf  of  Saint  Lawrence,  while  an  area  of  high  pressure,  having  moved  southward,  was 
central  In  Southern  Illinois.  High  winds  were  reported  on  the  28th  in  Minnesota, 
Missouri,  Iowa,  Tennessee,  Lake  Michigan,  North  Carolina,  and  New  Jersey ;  on  the 
29th  in  Iowa,  Michigan,  Lake  Erie,  West  Virginia,  Maryland,  North  Carolina,  Texas, 
Long  Island  Sound,  Rho<le  Island,  Massachusetts,  and  Maine. 

No.  XIL  The  barometer  fell  rapidly  and  rose  again  on  the  29th  in  Oregon,  and  was 
at  midnight  lowest  apparently  in  Montana  and  Manitoba,  the  gradient  oeiug  steep, 
with  high  southeast  winds  in  Dakota  and  Minnesota.  On  the  30th  and  31st,  this 
depression,  having  moved  slowly  southeastward,  gradually  developed  into  a  very  much 
elongated  oval  or  trough  of  barometric  depression,  whose  longer  axis  extended,  at 
midnight  of  the  31  st,  from  Northern  Texas  northeastward  a  thousand  miles  to  the 
Straits  of  Mackinaw,  being  bounded  on  its  southeast  side  by  a  high  pressure  of  30.25 
along  the  Atlantic  coast,  and  on  its  northwest  side  by  a  high  pressure  of  30.55  in 
Dakota  and  Manitoba.  The  further  history  of  this  depression,  which  subsequently 
developed  into  a  remarkable  storm,  belongs  to  the  month  of  February. 

Arecu  of  high  barometer.— In  general,  these  have  not  pas:ied  southward  over  the  Mis- 
sissippi Valley  so  uniformly  as  was  the  case  during  December.  The  tropical  area  of 
highest  pressure  has,  excepting  two  short  intermissions,  remained  persistently  otf  the 
South  Atlantic  coast. 

No.  I  moved  on  the  3d  of  January  southward ;  was,  on  the  morning  of  the  4th,  over 
the  Lake  region,  and,  on  the  morning  of  the  5th,  over  New  England,  ^here  its  highest 
pressure  was  attained. 

No.  II  appears  on  the  morning  of  the  4th  in  the  Southwest,  whence  it  extended  east- 
ward, spr^Mling  over  the  Gulf  and  South  Atlantic  States,  and  on  the  7th  joined  the 
area  off  the  South  Atlantic  coast. 

No.  Ill  appears  on  the  9th  in  Dakota,  following  the  rising  pressure  on  the  Pacific 
coast  of  the  preceding  day  ;  advanced  south  and  then  southeastward,  and  was,  on  tUe 
morning  of  the  llth,  central  over  Arkansas  and  Tennessee.  During  the  next  three 
days,  the  pressure  remainnd  higher  throughout  the  Mississippi  Valley  than  over  the 
South  Atlantic  States;  but  on  the  14th  the  pressure  fell  at  the  northern  stations  and 
rose  at  the  southern,  so  that  on  the  morning  of  the  15th  the  normal  condition  was 
again  attained ;  the  highest  barometer  being  on  the  South  Atlantic,  and  diminishing 
thence  to  the  west  and  northwest. 
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No8.  IV  and  V.  On  the  18th,  the  low  barometer  No.  VII,  then  central  in  Upper  Can- 
ada, had  caused  so  j^reat  a  dt^pression  throughout  the  Atlantic  States  that,  on  the 
morniug  of  the  19th,  the  highest  pressure,  No.  IV,  is  again  found  in  Texas.  Daring 
the  next  twenty -four  hours,  northerly  winds  and  rising  barometer  prevailed  from  the 
Gulf  States  to  Manitoba.  During  the  20th,  area  No.  IV  moved  eastward  to  the  South 
Atlantic  coast,  and  a  second  area.  No.  V,  very  slowly  southward  over  the  Northwest. 
During  the  21st,  No.  V  extended  eastward  over  British  America,  then  southeastward 
over  New  England  and  over  North  Carolina,  joined  No.  IV,  which  had  remained  OTer 
the  South  Atlantic  States,  leaving  low  barometer  No.  VIII  to  develop  iu  the  Missonri 
Valley.  On  the  22d,  the  advance  of  low  barometer  No.  VIII  again  separated  hi^h 
pressures  Nos.  IV  and  V,  which,  on  the  morning  of  the  23d,  were  respeotively  central 
off  the  South  Atlantic  and  the  Nova  Scotia  coasts. 

No.  VI  formed  in  the  Northwest,  immediately  in  the  rear  of  high  barometer  No.  VIII, 
and  extended  southward  during  the  23d,  with  steadily-increasing  pressure  in  the 
Northwest.  On  the  morning  of  the  24th,  the  pressure  was  generally  high,  and  northerly 
winds  prevailed  from  the  Alleghanies  westward  to  the  100th  meridian.  The  remnant 
of  this  area  extended,  on  the  afternoon  of  the  26th,  along  the  Atlantic  coast. 

No.  VIII  followed  in  the  rear  of  low  barometer  No.  XI ;  at  midnight  of  the  28tb  it 
extended  from  Dakota  to  Kansas;  at  midnight  of  the  29th  it  was  central  in  Uliuois; 
at  midnight  of  the  30th  it  was  off  the  East  Atlantic  coast,  after  which  it  remains  as  a 
ridge  of  high  pressure,  that  extended  at  midnight  of  the  Slst  from  Florida  to  New- 
foundland. 

TEMPERATURE  OF  THE  AIR. 

In  general, — ^The  distribution  of  mean  temperatures  for  the  month  is  shown  by  the 
isothermal  lines  upon  Chart  No.  II.  While  the  average  temperature  has  been  slightly 
below  its  normal  value  on  the  Pacific  coast,  it  appears,  in  all  other  sections  ot  the 
country,  to  have  been  decidedly  above,  the  excess  amounting  to  9^  for  Tennessee  and 
the  Ohio  Valley,  and  diminishing  as  we  proceed  thence  in  all  directions,  it  being  7^.7 
for  the  Upper  Mississippi,  h°.9  for  the  Lower] Missoijri,  6^.4  for  the  Gulf  and  South 
Atlantic  States,  4*^.9  for  the  Upper  Lakes,  5° .4  for  the  Lower  Lakes,  3° .8  for  the  Middle 
and  Eastern  States,  3^  for  the  Saint  Lawrence  Valley,  P.5  for  Minnesota. 

It  should,  however,  be  stated  that,  although  above  the  average  and  among  the 
warmest  mouths,  yet  the  past  January  was,  except  perhaps  in  Kansas,  by  no  meaus 
the  warmest  January  of  which  we  have  records ;  thus,  January,  l(J2d,  appears  to  have 
been  warmer  in  Tennessee  and  throughout  the  Atlantic  and  Gulf  States.  The  January 
of  1H43  was  warmer  from  New  Jersey  to  Maine,  but  colder  in  the  southern  stations; 
January,  18.'>5,  was  warmer  in  the  West  and  Southwest;  January,  1853,  was  warmer  oa 
the  Pacitic  coast. 

Maximum  temperatures, — The  maximum  temperature  at  Pembina  was  34^ ;  at  Mount 
Washington,  41*^;  at  Key  West,  83^.  The  maximum  of  7(P  has  been  reported  from 
stations  on  the  line  passing  through  the  center  of  Kansas,  the  southern  border  of 
Wisconsin,  the  Lower  Ohio  Valley,  the  southwest  border  of  Kentucky,  and  thenoe  north 
to  Erie,  Pa.,  thence  east,  and  then  south  between  Maryland  and  Delaware  to  Cape 
Charles. 

Minimum  temperatures, — The  minimum  temp<>ratures  have  been,  for  northern  stations: 
—  430  at  Pembina,  Dak.,  —  30°  at  Mount  Washington,  —25°  at  Breckenridge,  —  17°  at 
Yankton,  and  for  southern  stations,  58^  at  Key  West,  43°  at  Galveston,  39°  at  New  Or- 
leans. Minimum  temperatures  of  20°  have  been  reported  from  stations  on  the  line 
passing  through  Central  Texas  and  Arkansas,  the  southeast  corner  of  Tennessee,  and 
Central  North  Carolina. 

Ranges  0/  temperatures, — ^The  least  ranges  of  temperatures  have  been  :  San  Francisco, 
22^  ;  Key  West,  24° ;  Galveston,  32°.  Ihe  greatest  ranges  have  been  ;  Pembina,  77^; 
Yankton,  76° ;  Mount  Washington,  71°;  Malone,  61^;  North  Platte,  65°;  Evauston, 
60^- ;  Boston,  Fort  Dodge,  and  Colorado  Springs,  65°. 

PRECIPITATION. 

Rainfall, — Chart  No.  Ill  shows  the  general  distribution  of  precipitation  for  the 
mouth.  The  regions  of  unusually  large  rain  or  snow  are :  Lower  Ohio  Valley,  Central 
Mississippi,  Lower  Arkansas,  and  Red  Rivera.  Deficiencies  are  reported  throughout 
the  Atlantic  States. 

Rainy  days, — From  ten  to  twelve  rainy  days  are  reported  from  Tennessee,  the  Ohio 
Valley  aud  Lake  region,  and  New  England ;  from  three  to  ten  rainy  days  in  the  South 
Atlantic  and  Gulf  States. 

Cloudy  days,— From  eight  to  twelve  cloudy  days  are  reported  fh)m  the  South  Atlantic 
and  Gulf  States,  and  from  twelve  to  sixteen  over  the  Lake  region. 

RELATIVE  HUMIDITY. 

The  mean  relative  humidity  for 
Cape  May  and  Cheyenne,  5b;  Colorado 
Albany,  c^5 ;  Alpena,  SI ;  Marquette 
Beach,  82 ;  Rochester,  81. 
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WINDS. 

Wind  directions. — The  prevailing  winds  are  shown  by  the  arrows  upon  Chart  No.  II, 
from  which  it  will  be  seen  that  these  have  been  southwest  in  the  South  AtJantic  and 
Middle  States,  northwest  in  New  England  and  the  Upper  Lake  region,  southerly  in  the 
Gulf  States,  Ohio  and  Missouri  Valley^. 

Total  movements. — The  sum  total  of  the  movenient-s  of  the  air,  from  all  directions, 
have  been:  Sandy  Hook,  13,160;  Erie,  12,991 ;  Grand  Haven i  11,762;  Long  Branch, 
11,251;  Breckeuridge,  10,153 ;  Cheyenne,  10,017  ;  Cleveland,  10.175 ;  Lexington,  10,158 
uiiles,  and  at  Augusta,  2.600 ;  Charleston,  1,936;  Lynchburg,  3,140 ;  Salt  Lake  City, 
2,91.5. 

Highest  winds. — The  maximum  velocities  exceeding  45  miles  per  hour  were  reported 
as  follows :  Bubtou,  45 ;  Colorado  Springs,  47 ;  Davenport,  lt»t,  southwest,  60  ;  Denver, 
46;  Dodge  City,  48;  Duluth,  48;  Erie,  9th  to  11th,  southwest,  .56;  Grand  Haven,  48; 
Keokuk,  50;  Long  Bi*anch,  6th,  northwest,  58;  Lexington,  48;  Milwaukee,  48;  Mount 
Waahingr4>n,  132;  New  York,  9tfa,  west,  48;  Malone,  50;  Evanston,  49;  Oraaha,  45; 
Port  Huron,  58;  Rochester,  48 ;  Saint  Louis,  48;  Sandy  Hook,  9th,  west,  60;  Squau 
Beach,  9th,  west,  60 ;  Springfield,  45 ;  Toledo,  9th  and  10th,  west,  52 ;  Washington,  45. 

WATER  TEMPERATURES. 

The  monthly  maximum  and  minimum  temperatures  of  water  in  rivers  and  harbors 
are  given  in  a  table  on  Chart  No.  II.  A  minimum  of  31^  or  33^  has  been  reported  at 
Buttalo,  Chicago,  Cleveland,  Detroit,  Duluth,  Grand  Haven,  Keokuk,  Leaven wor  h, 
Milwaukee,  Pittsburgh,  Portland,  Me.,  Toledo,  and  Wood's  Hole.  The  maximum  tem- 
peratures have  been  at  Charleston,  Galveston,  and  Jacksonville,  68 ;  Mobile,  63 ;  Mont- 
gomery, 62  ;  Saint  Mark's,  69;  Shreveport,  60. 

NAVIGATION. 

Depth  of  tcater  in  rivers, — A  table  on  Chart  No.  Ill  gives  the  highest  and  lowest 
readings  of  the  river-gauges  during  the  month,  from  which  it  will  be  seen  that  at  the 
end  of  the  month  the  Red  River  was  thirteen  feet  higher  than  at  the  beginning.  The 
Upper  Mississippi  fell  during  the  first  half  of  the  month  from  three  to  five  feet,  and 
stibsequently  remained  about  stationary.  The  Ohio  was  lowest  from  the  9th  to  the 
13th,  and  subsequently  rose,  especially  in  consequence  of  the  warm  weather  and  rains, 
from  the  18ih  to  the  25th,  after  which  date  the  flood-wave  passed  down  the  river, 
giving  maximum  reatlings  on  the  ^th  at  Cincinnati  and  Louisville,  and  then  passing 
down  the  Lower  Mississippi,'gave  maximum  reading  slightly  above  the  **  danger-line^ 
at  Cairo  on  the  31st,  and  Memphis  and  Vicksburg  m  February. 

Ice  in  rivers  and  harbors. — The  reports  of  ice  in  harbors  and  rivers  are  as  follows : 
Buffalo,  20th,  ice ;  Jauuai*y  21st,  frozen  up ;  31st,  but  little  ice  remains.  Detroit,  on 
the  nth,  12th,  13th,  22d,  25th,  26th,  28th,  30th,  floating  ice.  Philadelphia,  13th,  river 
frozen ;  16th,  ice  broken  up.  Albany,  2d,  river  open.  Davenport,  12th,  13tb,  14th, 
19th,  '^Oth,  2l8t,  22d  to  27th,  29th,  30th,  31st,  floating  ice.  La  Crosse,  river  frozen  during 
the  month,  ice  from  one  to  two  inches  Thick.  Fort  Niagara,  N.  Y.,  river  nearly  full  of 
floating  ice,  22d  and  26th.  Madison  Barracks,  Sacket's  Harbor,  N.  Y.,  bay  full  of 
drifting  ice,  6tb.  Aftou,  Iowa,  on  31st,  pond-ice  fourteen  inches  thick.  Plattsmouth, 
Nebr.,  on  the  9th,  ice  cleared  out  of  west  channels ;  on  the  11th,  west  channel  closed, 
east  channel  partly  clear;  18th,  west  channel  clear;  22d  to  3l8t,  heavy  floating  ice. 
Cooperstown,  N.  Y.,  Otsego  Lake  closed  13th,  for  the  second  time.  North  Hammond, 
N.  I.,  2l8t,  Saint  Lawrence  frozen;  28(h,  river  clear.  Trenton,  N.  J.,  14th,  Delaware 
River  closed ;  19th,  opened  «igain.  West  Charlotte,  Vt.,  22d  and  25th,  Lake  Cham- 
plain  partly  closed,  anchor- ice  in  lake  every  day.  Lunenburg,  Vt.,  pond-ice  twenty 
inches  thick.  Bloomfield,  Wis.,  10th,  Geneva  Lake  frozen  over  the  second  time  and 
permanently.  Middletown,  Conn.,  Connecticut  River  opened  3d  and  closed  the  8th. 
Rookford,  111.,  liockford  River  frozen  over,  11th. 

VKIIIFICATION  OF  "  PROBABILITIES  "  AND  CAUTIONARY  SIGNALS. 

(1)  Probabililies. — A  comparison  of  the  published  **  Probabilities  "  with  the  weather 
following  shows  that  the  average  percentage  of  verifications  was,  for  January,  for  all 
the  districts  of  the  United  States,  89.5  per  cent. 

(2)  Cautionary  signals. — Of  132  cautionary  signals  that  have  been  made  during  the 
month  at  the  United  States  stations,  113  were  verified  and  19  not  verified  by  wind 
velocities  of  twenty-five  miles  at  or  near  the  stations  ;  71  cases  are  reported  of  brisk 
winds  for  which  signals  were  not  previously  reported. 

ATMOSPHERIC  ELECfRICITY. 

(1)  Thunder  or  lightning  were  reported  as  follows :  On  the  1st,  Iowa;  2d,  New  Jersey ; 
9tb,  Miciiigaut  Illinois,  Indiana,  Iowa,  Ohio,  Kansas,  and  Tennessee;  16th,  Pennsyl- 
vania; 17th,  Illinois  and  Texas;  18tb,  Alabama,  Georgia,  Illinois,  New  York,  Missis- 
sippi, Iowa,  and  Texas;  19th,  Mivssaohusetts,  New  York,  North  Carolina,  Maryland, 
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and  New  Jersey  ;  Slst,  ArkaDsas ;  22d,  Kansas,  New  York,  and  Illinois ;  23d,  Tennessee; 
26tb,  Micbii^au  and  Nebraska;  ^tb,  Indian  Territory,  Illinois,  Indiana,  Kansas,  Ohio, 
Texas,  and  Arkansas ;  28tb,  Tennessee,  Alabama,  Indiana,  Iowa,  Kansas,  Kentocky, 
Lonisiana,  Obio,  Texas,  Wisconsin,  Arkansas,  Illinois,  and  Mississippi ;  29tb,  North 
Carolina,  Alabama,  and  Georgia ;  30tb,  Arkansas.  Atmospheric  electricity  was  reported 
on  the  26tb  and  Slst  at  Golden  City,  Colo. 

(2)  Auroras  have  been  reported  as  follows:  On  the  2d  at  Abington,  HI.,  North 
Argyle,  N.  Y.;  3d,  Abington,|Ill.,  North  Platte,  Nebr.;  5th.  Abington,  111.;  12th,  Fort* 
Abercrombie,  Dak. ;  13th,  Pembina,  Dak.;  14th,  Golden  City,  Colo.,  Cornish,  Standisb, 
Eastport,  and  Mount  Desert,  Me.,  Contoocookville,  N.  H.,  Rocky  Ron,  Wis.,  Waotoma, 
Wis.,  Pembina,  Dak.;  15th,  Wautoma,  Wis.,  Augusta,  Ga. ;  17th,  Fort  Sully,  Dak.; 
19th,  Pembina,  Dak. ;  21st,  Starkey,  N.  Y.,  Contoocookville,  N.  H. ;  22dy  Cornish,  Me., 
West  Charlotte,  Yt.,  Pembina,  Dak. ;  26th.  West  Charlotte,  Vt. ;  27th,  Standish,  Me., 
Rocky  Run,  Wis.,  Eastport,  M!e. ;  31st,  Dodge  City,  Kans. 

OPTICAL  PHENOMENA. 

(1)  Jflrdjre  was  observed  aa  follows:  1st,  Moorhead,  Minn.;  5th,  Moorhoad,  Minn. ; 
7tb,  New  London,  Conn. ;  10th,  Ellinwood,  Kans. ;  (observer  makes  an  interestiDg 
study  of  the  attf'nding  strata  of  cold  air;)  11th,  Moorhead,  Minn.,  Ellinwood,  Kana; 
12th,  Atlanta,  Kans.,  Ellinwood,  Kans.,  Pembina,  Dak.;  13tb,  Atlantic  City,  N.J., 
Breckenridge,  Minn.,  New  London,  Conn. ;  14tb,  Ellinwood,  Kans.,  Breckenridge,  Minn.; 
16th,  Ellinwood,  Kans. ;  22d,  New  London,  Conn. ;  23d,  Atlanta,  Kans. ;  24th,  Atlanta, 
Kans.,  Breckenridge,  Minn. ;  25th,  New  London,  Conn. ;  26th,  Breckenridge,  Minn., 
New  London,  Conn.;  27th,  Ellinwood,  Kans.,  Breckenridge,  Minn.;  30th,  Atlanta, 
Kans.,  New  London,  Conn. ;  31st,  Standish,  Me.,  Ellinwood,  Kans. 

(2.)  Solar  halos  were  observed  on  the  2d  at  Dakota;  3d,  Connecticut,  Minneeota,  and 
Kansas;  4th,  Illinois,  Kentucky,  Michigan,  Ohio,  Pennsylvania,  and  California;  5th, 
Connecticut,  Maine,  Massachusetts,  New  Hampshire,  and  New  York ;  6th,  Illinois,  Iowa, 
Nebraska,  New  York,  Ohio,  and  Wisconsin ;  7th,  Iowa,  Kentucky,  Maine,  Maasachn- 
setts,  Michigan,  New  Hampshire,  New  York,  Ohio,  Pennsylvania,  and  Vermont;  8th, 
Connecticut,  Indiana,  Kentucky,  Maine,  Massachusetts,  New  Hampshire,  New  York, 
Obio,  Pennsylvania,  Vermont,  New  Jersey,  and  Michigan  ;  9th,  Iowa,  Minnesota,  Ohio, 
and  Wisconsin  ;  10th,  Illinois,  Kansas,  Minnesota,  and  Wisconsin;  12tb,  Connecticut, 
Iowa,  and  Wisconsin  ;  13th,  Kansas ;  14th,  California  and  Mississippi ;  15th,  Connecti- 
cut, MasMacbusetts,  Nebraska,  New  Hampshire,  New  York,  Ohio,  Pennsylvania,  New 
Jersey,  and  Maine  ;  16th,  New  York,  Wisconsin,  Minnesota,  New  Jersey,  and  Georgia; 
17tb,  New  Jersey ;  18th,  New  Jersey  and  Georgia ;  19th,  Alabama  and  New  York ;  £>th, 
Kausas,  Minnesota,  Ohio,  and  Nebraska;  21st,  New  Hampshire,  Ohio,  and  Tennessee  ; 
22d,  Maine,  Massachusetts,  New  York,  and  Vermont;  23d,  California;  24th,  Illioois, 
Nebraska,  and  Kansas ;  25th,  Massachusetts,  New  Hampshire,  New  Jersey,  New  York, 
and  Connecticut ;  26tb,  Illinois,  Michigan,  Ohio,  Wisconsin,  Mississippi,  and  West 
Virginia;  27tb,  Illinois,  Nebraska,  Pennsylvania,  Wisconsin,  and  Kausas;  2dtb, Ne- 
braaka,  Dakota,  and  Maine;  29tb,  Illinois,  Wisconsin,  New  Jersey,  Greorgia,  and 
Nebraska ;  30th,  Iowa  and  California ;  31st,  Kansas,  Illinois,  Iowa,  Michigan,  Nebraska, 
Wisconsin,  and  New  York. 

(3)  Lunar  halos  were  observed  on  the  2d  in  Illinois,  Iowa,  and  Florida ;  3d,  niinois, 
Iowa,  Nebraska,  Wisconsin,  Minnesota,  Wyoming  Territory,  and  Philadelphia;  4th, 
Illinois,  Indiana,  Kentucky,  Michigan,  New  York,  Ohio,  Pennsylvania,  Nevada,  Minne- 
sota, Virginia,  North  Carolina,  Tennessee,  Alabama,  and  California;  5th,  niiooia, 
Maine,  New  Jersey,  New  York,  California,  Minnesota,  Wyoming  Territory,  Alabama, 
Colorado,  and  North  Carolina;  6th,  Illinois,  Indiana,  Iowa,  Kentucky,  Michigan, 
Nebraska,  New  Jersey,  North  Carolina,  Ohio,  Wisconsin,  Maine,  New  Mexico,  Texas, 
Minnesota,  California,  Wisconsin, Tennessee,  Kansas,  West  Virginia, and  Rhode  Island; 
7tb,  Delaware,  Illinois,  Iowa,  Kansas,  Kentucky,  Maryland,  Michigan,  Missouri,  West 
Virginia,  Pennsylvania,  Georgia,  Wisconsin,  Colorado,  North  Carolina,  Ohio,  Wiscon- 
sin, California,  Indiana,  Nebraska,  New  Jersey,  New  York,  Texas,  Virginia,  Florida, 
Dakota,  and  Alabama ;  8tb,  Delaware,  Illinois,  Indiana,  Kentucky,  Minnesota,  Mis- 
souri, Nebraska,  New  Jersey,  New  York,  North  Carolina,  Ohio,  Pennsylvania,  West 
Virginia,  Tennessee,  Virginia,  Wisconsin,  Mississippi,  New  Mexico,  Texas,  Michigan, 
Florida,  and  Maine;  9th,  Illinois,  Nebraska,  New  Jersey,  Ohio, Texas,  Virginia,  Wis- 
consin, Mississippi,  Missouri,  Georgia,  California,  North  Carolina,  South  Carolina,  and 
Minnesota ;  lOtb,  Alabama,  Illinois,  Indiana,  Kansas,  Kentucky,  Minnesota,  Misaonri, 

,  New  York,  North  Carolina,  Virginia,  Maine,  Dakota,  Tennessee,  Massachusetts,  Georgia, 
and  Wisconsin;  Uth,  Colorado,  Indiana,  Iowa,  New  York,  Arkansas,  Nebraska,  New 
Mexico,  Massachusetts.  North  Carolina,  and  Kansas ;  12th,  Indiana,  Arkansas,  New 
York,  Minnesota,  Massachusetts,  Alabama,  Tennessee,  and  North  Carolina;  13th,  New 
Jersey,  Indiana,  Massachusetts,  Alabama,  Wisconsin,  North  Carolina,  and  Kansas; 
14th,  Illinois,  Indiana,  Nebraska,  Colorado,  and  Iowa :  15th,  Illinois,  Iowa,  Kentucky, 
Michigan,  New  York,  and  Ohio ;  16th,  Wisconsin  and  Minnesota ;  17th,  Georgia ;  18th, 
Georgia,  Nebraska,  Wyoming  Territory,  and  North  Carolina;  19th,  Wyoming  Terri- 
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tory;  20tb,  Tenoesseo  and  MiDoesota;  22d,  Illinois;  30th,  California;  31st,  Illinois, 
Iowa,  Kentucky,  Massachnsetts,  Missouri,  New  York,  North  Carolina,  Tennessee,  Wis- 
consin, Nebraska,  Minnesota,  and  Indiana. 

MISCELLANEOyS  PHENOMENA. 

(1)  Polar  hands  were  reported  on  the  3d  at  Wytheville,  Ya.,  and  Newport,  R.  I. ;  5th, 
Gattenberg,  Iowa,  Cartbagena,  Ohio,  and  Cleveland ;  7th,  Milwaukee,  Wis. ;  Uth, 
Charleston,  8.  C,  and  Yicksburg,  Miss. ;  13th,  Wytheville,  Ya.,  and  Wilmington,  K.  C. ; 
20th,  Cartbagena,  Ohio,  and  Kiioxville,  Tenn. ;  21st,  Boston,  Mass. ;  22d,  Charleston, 
B.C.;  23d,  Wytheville,  Ya. ;  24th,  Cartbagena,  Ohio,  and  Wytheville,  Ya.:  29th, 
Wytheville,  Ya. ;  20th,  Wytbeville,  Ya. 

(2)  Vegetable  phenomena. — Plum-trees  were  in  bloom  on  the  15th  at  Troy,  Ala.; 
3l8t,  (?)  Forsy the,  Ga. ;  25th,  Edgefield,  S.  C. ;  31st,  Clarksville,  Tex. ;  20th,  McMinn- 
ville,  Tenn. ;  31st,  Spartanburg,  S.  C. ;  3lst,  Augusta,  Ga.  Peach-trees  were  in  bloom 
on  the 24th  at  Troy,  Ala.;  8th,  Mount  Ida;  31st,  (f)  Forsythe,  Ga. ;  31st,  (f)  Cleave- 
land,  Tenn.,  Clarksville,  Texas,  and  Lacouia,  Ind. ;  23d,  Aiken,  S. C., and  Cairo,  111.; 
29th,  Nashville,  Tenn.  Orange-trees  budding  on  the  29th  at  Newport,  Fla.  Almond- 
trees  in  full  bloom  on  the  1st  at  Macon,  Ga.  Jessamine,  on  the  16th,  at  Macon,  Ga. ; 
19th,  Fallston,  Md. ;  6tb,  Aiken,  S.C  ;  31st,  (t)  Cleaveland,  Tenn.  Hyacinths,  10th, 
Prospect  Hill,  Ya. ;  31st,  (t) Clarksville, Tex. ;  22d, McMinnville, Tenn.  YioletSjOrocus, 
and  daisies,  29th,  at  Attaway  Hill,  N.  C.  Yiolets,  1st,  at  Clarksville,  Tenn.  Daisies, 
1st,  at  McMinnville,  Tenn.  Dandelions,  31st,  at  Tarentum,  Pa.  Wild  strawberry, 
Ist,  at  Shelbume,  N.  H.  Wheat  and  blue  grass  green  and  growing,  2d,  at  Bethel,  Ohio, 
and  Decatur,  111.  Maple-trees,  31st,  at  Mount  Holly,  nT  J.,  budding.  Post-oak  in 
bloom,  25th,  at  Gilmer,  Tex.  Spirea  blossom,  Ist  to  31st,  at  Aiken,  S.  C.  Spirea  and 
jonquils,  19th,  at  McMinnville,  Tenn.  Jonquils  and  narcissus,  31st,  at  Spartanburg, 
S.  0.  JonquUs,  17th,  at  Clarksville,  Tenn. ;  jonquils,  at  Clarksville,  Tex.  Daffodils, 
29th,  at  Prospect  Hill,  Ya.,  and  Clarksville,  Tex.  Nectarine  and  apricot  budding, 
31st,  at  Cleaveland,  Tenn.  Japonica  bloom,  16tb,  at  Macon,  Ga.  "Hops  sprouting  and 
pansies  blooming,  Malone,  N.  Y.,  on  1st. 

(2)  Animal  phenomena. — Frogs  were  heard  on  the  1st  at  Decatur,  III.,  Margaretta, 
Ringgold,  and  Bellefontaine,  Ohio ;  3d,  Weldon,  N.  C. ;  26th,  Louisville,  111. ;  27th, 
Mount  Sterling,  HI. ;  28tb,  Butler  Springs,  Kans.  Wild  geese,  on  the  2d,  were  at  Fort 
Randall,  Dak. ;  16th,  flying  north,  Emerson,  Nebr. ;  23d,  flying  south,  Fort  Gibson  and 
Cartha^na,  Ohio ;  30th,  flying  north,  Louisville.  III. ;  15th  and  19th,  Charleston,  S.  C. ; 
22d,  flymg  northeast,  New  London,  Conn.  Wild  ducks,  16th,  flying  north,  Hightstown, 
N.  J. ;  seen  during  month  at  Havana,  111.,  and  Coming,  Mo. ;  4th,  flying  north,  Corsicana, 
Tex.  Snowbirds,  immense  numbers,  3d,  Breckenridge,  Minn.  Snakes  seen  on  the  1st 
at  Bellefontaine,  Ohio,  and  White  Plains,  N.Y.;  at  various  times  at  Mount  Sterling, 
HI.  Bluebirds  seen  on  the  2d  at  Ringgold,  Ohio ;  3d,  White  Plains,  N.  Y.,  and  Cham- 
bersburg.  Pa. ;  8th,  Chambersburg,  Pa.  Robins  were  seen  on  the  3d  at  White  Plains, 
N.  Y. ;  7th,  Plat tsmouth, Nebr.  Mocking-birds,  15th,  Welborn,  Fla.  Ricebirds,  19th  and 
20th,  Sonthington,  Conn.  Snow-buntings,  24th,  Fort  Randall,  Dak.  Grasshoppers  seen 
on  the  1st  at  Fort  Wayne,  Ind. ;  2d,  at  Benettsville,  Ky.  Butterflies  seen  on  the  1st  at 
Fort  Wayne,  Ind. ;  4tb,  Benettsville,  Ky.  Caterpillars  seen  on  the  1st  at  Shelbume, 
N.  H. 

(3)  Prairie  fires  occurred  16th  and  17th  near  Fort  Randall,  Dak. ;  26th,  to  the  north- 
east of  Fort  Lyon,  Colo. ;  4th  and  27th, Corsicana,  Tex.;  a  smoky  atmosphere  at  Fort 
Madison,  Iowa,  on  the  5th. 

(4)  Meteors  were  observed  on  the  1st  at  College  Hill,  Ohio,  (brilliant  southwest 
to  northeast,)  Jacksouburg,  Ohio,  Salem,  W.  Ya.,  Cincinnati,  Ohio;  2d,  Friends- 
ville,  ni., Trenton,  N.  J.,  Waterbnrg.  N.  Y.,  Carthagena,  Ohio;  3d,  Cartbagena,  Ohio, 
Morgancown,  W.  Ya.,  Cincinnati,  Ohio;  4tb,  Fall  River,  Mass.;  5th,  Holton,  Kans., 
Hightstown,  N.  J.,  Mount  Auburn,  Ohio;  llth.  Mount  Auburn,  Ohio;  15th,  Nora 
Springs,  Iowa;  16th,  Corning,  Mo.;  24th,  Freehold, N.  J.,  and  Jacksonville, Fla. ;  2.^th, 
Dabuque,  Iowa ;  26tb,  Car rhagena,  Ohio;  27th,  Somonauk,  111.,  Auburn,  N.  H.;  30th, 
Freehold,  N.  J.,  and  North  Platte,  Nebr. ;  31st,  Danville,  Ky.,  and  Carthagena,  Ohio. 

(5)  Zodiacal  light  was  observed  on  the  4th  at  Atco,  N.J.;  llth  and  12th,  Bellefon- 
taine, Ohio;  13th,  Adrian,  Mich.,  Atco,  N.  J.,  Bellefontaine  and  Carthagena,  Ohio; 
14th,  Atco,  N.  J.,  and  Carthagena,  Ohio ;  16th  and  17th,  Clear  Creek,  Nebr. ;  17th, 
Waterbnrg,  N.  Y. ;  19th,  Benettsville,  Ky. ;  20th,  Atco,  N.  J.,  Carthagena,  Ohio,  and 
Rocky  Run,  Wis. ;  21st,  Somerset,  Mass ,  and  Atco,  N.  J. ;  24th,  Somerset  and  Andover, 
Mass.,  Adrian,  Mich.,  Freehold  and  Atco,  N.  J. ;  25th,  Andover,  Mass.,  Adrian,  Mich., 
Atco,  N.  J.,  Bellefontaine  and  Carthagena,  Ohio;  26th,  Andover,  Mass. 

(6)  Earthquakes  were  observed  as  follows:  21st,  San  Jos^,  Santa  Cruz,  and  San 
Francisco,  Cal.,  between  3  and  4  a.  m. ;  7th,  2.20  p.  m.,  Contoocookville,  N.  H. ;  8th, 
4.30  a.  m.,  Lockport,  N.  Y. ;  27th,  Adrian,  Mich.,  two  shocks;  29th,  9.05  p.  m.,  Annap- 
olis, Md. 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig,  Gen,,  (Brevet  Assigned,)  Chirf Signal-Officer,  V,  S.  A. 
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MONTHLY  WEATHER  REVIEW,  FEBRUARY,  1876. 

INTRODUCTION. 

The  present  review  of  atmoepheric  phenomeDa  during  February,  1876,  is  based  npon^ 

First,  tbe  sinialtaneous  observatious  as  lelegrapbeu  from  one  hundred  and  thirty* 
four  stations  and  charted  three  times  a  day  at  this  office  for  study,  aud  the  preparation 
of  the  published  weather  predictious. 

Secoud,  the  reports  of  means  and  abstracts  from  four  hundred  and  forty-two  statfODs, 
which  are  classified  as  Cauadiau,  naval  hospitals,  Army  post-surgeons,  civiUan  ?oi- 
onteers,  marine  records,  aud  those  of  the  United  States  Signal  Service. 

Third,  manuscript  aud  printed  documents  and  reliable  newspaper  reports. 

The  principal  features  of  the  weather  for  the  mouth  have  been :  First,  the  avenge 
northerly  courses  of  the  areas  of  low  barometer  and  the  formation  of  barometric 
troughs  and  ridges ;  second,  the  high  barometer  in  the  Southern  States ;  third,  tbe  high 
temperature  in  all  districts  except  the  extreme  northern  stations;  fourth,  the  gales  of 
February  1,  2,  and  15,  and  the  tornadoes  iu  Missouri,  Illinois,  and  Indiana  of  the  13tb 
and  27  th. 

BAROMETRIC  PRESSURE. 

In  generaL^The  general  distribution  of  atmospheric  pressure  daring  tbe  month  18 
shown  by  the  isobars  upon  Chart  No.  II.  The  general  distribution  of  pressure  resem- 
bles that  of  February,  1875,  but  the  barometer  has  averaged  from  0.05  to  0.15  of  an  inch 
lower  in  tbe  extreme  northern  sections  of  the  country,  aud  the  area  of  maximam  |»re8»- 
ure,  (30.20,)  which  in  the  past  month  covered  a  large  portion  of  the  Gulf  States  from 
Louisiana  to  Georgia,  was,  in  1875,  confined  to  a  very  small  portion  of  Northern  Georgia 
and  Alabama.  The  isobars  for  February,  1875  and  id76,  show  that  during  these  monthi 
tbe  area  of  high  barometer  over  the  tropical  portion  of  the  Atlantic  encroached  upon 
tbe  North  American  continent  to  a  very  much  larger  extent  than  in  February,  \€IL 
Tbe  areas  of  high  barometer  have  advanced  eastwaM  over  more  extensive  regions  than 
iu  December,  1875,  or  January,  1876,  but  have  uot  had  the  extent  recorded  in  previoos 
winters.  The  paths  of  the  areas  of  low  barometer  differ  in  many  respects  from  tboee 
recorded  in  February,  1874  and  1875.  They  have  been  confined  to  the  northern  half  of 
our  territory,  aud  have  moved  eastward  rather  than  northeastward. 

In  general,  it  would  seem  that,  during  the  present  winter,  extensive  areas  of  cold  air 
have  pressed  outward  from  tbe  northern  and  interior  portious  of  the  eastern  and  west- 
ern continents,  but,  owing  to  preponderating  extent  aud  influence  of  the  former  cooti- 
nent,  the  air  ovir  the  Atlantic  has  been  pushed  westward,  so  that  there  has  been  a 
tendency  toward  higher  pressures  aud  moister,  warmer  air  in  the  Southern  and  Atlantic 
States,  while  lower  temperatures  and  higher  pressures  have  prevailed  in  British 
America. 

Areas  of  low  barometer, — No.  I.  Average  movement,  37  miles  per  hour.    The  beginniDg 
of  this  depression  was  chronicled  as  area  No.  XII  in  January,  which,  at  midnight  of 
the  31st,  appears  aa  a  barometric  trough,  extending  from  Northern  Texas  northeastward 
to  the  Straits  of  Mackinac,  and  possibly  still  farther.    During  the  Ist  of  February,  this 
trough  contracted  into  a  welldenned  oval  area,  which  moved  eastward  to  Pennsylvania 
and  thence  northeastward  over  Maine  and  the  Gulf  of  Saint  Lawrence.     The  central 
barometric  depressions  were:  February  1,  7..35  a.  m.,  29.65;  4.35  p.  m  ,29.^;  11  p.m., 
29.15 ;  February  2, 7.35  a.  m.,  28.75 ;  4.35  p.  m.,  28.25,  or  less.    The  velocity  of  the  warm 
southerly  winds  that  prevailed  over  a  large  extent  of  territory,  iu  advance  of  this 
storm-center,  was  nowhere  recorded  as  higher  than  32  miles  an  hour,  but  remarkably 
severe  north  and  northwest  winds  followed  the  depression,  whose  limits  may  be  defineid 
as  follows:  February  1,  7.35  a.  m.,  north  aud  northwest  winds,  of  from  25  to  35  miles 
per  hour,  prevailed  over  the  country  between  Lake  Superior  and  Northern  Texas  ;  Feb- 
ruary 1, 4.35  p.  PI.,  north  aud  northwest  winds,  from  25  to  40  miles  per  h<>ar,  prevailed 
from  Central  Michigan  and  Wisconsin  on  the  north,  to  the  coast  of  Louisiana  and 
Texas  on  the  south;  February  1, 11  p.  m.,  north  and  northwest  winds  of  2.>  miles  per 
hour  prevailed  from  Central  Michigan  and  Lake  Erie  to  Tennessee,  also  a  northerly 
wind  of  30  miles  on  the  Texas  coast,  and  a  west  or  southwest  wind  of  30  miles  on  the 
Carolina  aud  Middle  Atlantic  coasts ;  February  2, 7.35  a.  m.,  the  wind  continued  north, 
30  miles,  ou  tbe  Texas  coast,  and  was  reported  uortbwest,  from  25  to  40  miles,  on  portions 
of  Lakes  Erie  and  Outario  aud  the  upper  portions  of  the  Saint  Lawrence,  and  from 
25  to  70  miles  in  the  Middle  Atlantic  States,  Southeastern  New  York,  aud  Connecticut ; 
a  soutbeiist  wind  of  38  miles  prevailed  at  Eastport ;  February  2,  4.35  p.  m.,  northwest 
winds,  25  to  40  miles,  p  re  vai  led  ou  the  Middle  and  East  Atlantic  coast,  the  Saint  Lawrence 
Valley,  and  intermediate  stations ;  southwest  aud  south  winds,  25  to  30  miles,  prevailed 
iu  Nova  Scotia  aud  New  Brunswick ;  February  2, 11  p.  m.,  north  and  west  winds,  25  to 
50  miles,  prevailed  in  the  Lower  Saint  Lawrence,  New  Brunswick,  and  Nova  Scotia. 

Nos.  II  aud  III.  Average  movements,  36  and  44  miles  per  hour,  respectively.  De- 
pression No.  II  developed  during  the  2d  of  February  on  the  eastern  slope  of  the  Rocky 
Mountains,  in  the  region  between  Nebraska  aud  the  ludiau  Territory,  over  which 
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itheast  winds  were  blowing,  while  high  barometer  No.  I  was  central  in  Arkansas* 
e  temperature  rose  rapidly  in  Kansas  and  Nebraska  daring  the  day,  and  increasing 
ads  at  once  set  in  toward  this  rejjion,  both  from  Dakota  on  the  north  and  Texas  on 
)  south.    This  depression  moved  slowly  southward,  and  was  in  Indian  Territory  on 
3  morning  of  the  3d,  at  which  time  rain  prevailed  in  Texas,  bnt  snow  was  reported 
Arkansas,  Indian  Territory,  Missouri,  Illinois,  and  Michigan;  the  temperature  had 
len  rapidly,  with  increasing  westerly  winds  on  Pike's  Peak  and  at  most  stations  west 
the  ninety-seventh  meridian.    February  3, 4.35  p.  m.,  the  depression  was  central  in 
uisiana  and  had  also  fallen  over  the  Lake  region,  over  the  northern  portion  of  which 
lew  storm-center  appears,  while  snow  prevailed  over  the  belt  extending  from  Arkan- 
I  and  Mississippi  to  Upper  Canada.    February  3, 11  p.m., No. II  had  moved  son th- 
itward  to  the  Louisiana  coast,  followed  by  a  **  norther''  to  the  westward,  while  No. 
[  had  moved  southeast  into  Upper  Canada,  with  falling  barometer.    The  lowest 
Bssurejwhich  at  this  time  extended  from  Louisiana  to  Upper  Canada,  was  bounded  on 
s  east  by  the  remnant  of  high  barometer  No.  I,  the  maximum  pressure  being  in  Nova 
otia,  and  was  bounded  on  the  west  by  high  barometer  No.  II.    Depression  No.  II 
3ms  daring  the  next  twonty-foar  hours  to  have  moved  eastward  through  the  Gulf, 
d  to  have  disappeared  after  degenerating  into  local  rain-storms.    No.  Ill  moved 
stward  over  the  Gulf  of  Saint  Lawrence,  (the  pressure  fell  to  29.50  at  Cape  Breton,) 
d  possibly  developed  into  larger  proportions  on  the  Atlantic  Ocean. 
No.  IV.  Average  movement,  50  miles  per  hour.    The  great  development  of  high 
irometer  No.  II  was,  as  usual,  attended  by  a  steady  £bSi  of  pressure  on  the  Pacific 
ast,  which  reached  its  minimum  in  Oregon  at  11  p.  m.  of  the  4thy  at  which  time,  also, 
e  pressure  was  low  in  Dakota,  Colorado,  and  Nevada,  this  whole  region  being  appar- 
ttly  on  the  southern  border  of  a  depression  that  extended  far  northward  into  British 
merica.    February  5,  4.35  p.  m.,  the  central  depression  appears  as  extending  from 
sbraska  northeastward  over  Minnesota,  and  at  11  p.  m.  stretched   as  a  barometric 
ough  from  Kansas  to  Lake  Superior,  with  decidedly  higher  pressures  to  the  northwest, 
aring  the  6th,  the  pressures  fell,  with  warm  southerly  winds,  followed  by  cloud  and 
in,  over  the  Gulf  and  South  Atlantic  States  and  Lower  Lakes,  and  a  small  portion  of 
e   barometric  depression  disappeared   in  Texas,  while  the  greater  portion  passed 
»rtheastwardly  over  the  Upper  Lakes  into  Canada,  and  was,  on  the  morning  of  the 
b,  beyond  our  cognizance. 

Nos.  V  and  VI.  Average  movements,  56  and  50  miles  per  hour  respectively.  The 
'essure  remained  high  thronghout  the  country,  and  especially  in  the  Atlantic  States, 
id  southeast  winds  prevailed  in  the  Gulf  States  during  the  7th,  8th,  and  9th,  but 
>rthea8t  winds  over  the  Upper  Lakes  and,  to  some  extent,  over  the  Northwest,  while 
I  area  of  very  low  pressure  advanced  upon  Northern  California  and  Oregon.  The 
suiting  northeast  and  southerly  winds,  at  11  p.  m.,  February  8,  met  along  a  line  of 
in  and  strongly  contrasted  temperatures,  extending  from  Northern  Kansas  eastward 

Southern  Michigan.  As  so  frequently  happens  in  these  cases,  the  lowest  pressure 
>peared  at  the  western  end  of  this  belt.  It  is  marked  as  area  No.  V  on  the  accom- 
uiying  chart,  and  traveled  rapidly  eastward,  passing  over  Lake  Erie  on  the  afternoon 
'  February  9,  and  disappearing  off  Cape  Cod  on  the  morning  of  the  10th.  Meanwhile 
le  barometer  fell  continuously  at  the  Rocky  Mountain  stations,  and  area  No.  VI  appears 
mtral  on  the  9th,  at  11  p.  m.,  in  Wyoming  Territory,  whence  it  moved  eastward  into 
akota,  and  was,  at  11  p.  m.  of  the  10th,  central  on  Lake  Superior,  while  an  extension 
'  the  depression  southeastward  into  Indian  Territory  was  accompanied  by  a  rapid 
flow  of  cold  northwest  winds  and  a  southward  extension  of  the  area  of  rain.  Rain 
'evailed  on  the  11th  from  the  Gulf  coast  to  the  Middle  States  and  New  England,  while 
le  barometric  depression  moved  northeastward  into  Canada. 

No.  VII.  Average  movement,  36  miles  per  hour.  This  depression  appears  on  the 
orning  of  the  llth  in  Oregon,  attende<l  by  southerly  winds  and  rain  in  Northern  Cal- 
)rnia.  The  pressnre  fell  steadily  at  the  northwestern  stations  till,  at  7.35  a.  m.,  Feb- 
ary  12,  the  lowest  barometer  was  in  Southeastern  Dakota  and  Northwestern  Iowa, 
ith  rapidly  rising  temperatures  and  low  pressures  to  the  north  of  it.  The  storui- 
nter  continued  moving  southeastward  into  Nebraska  until  the  12th,  4.35  p.  m.,  whence 
moved  eastward  over  Iowa,  and  by  the  13th,  7.35  a.  m.,  covered  an  oval  area,  reaching 
3ra  Northern  Illinois  to  Indian  Territory.  During  the  day,  this  area  trebled  its  dimen- 
>DS,  and,  at  4.35  p.  m.,  the  lowest  pressure,  which  had  fallen  0.20,  extended  from  Cairo 

near  Indianapolis.  Its  course  now  turned  north- northeast  over  Lake  Huron,  and  on 
.e  14th,  4.:^  p.  m.,  it  was  beyond  the  limit  of  our  maps.  Between  the  13th,  11  p.  m., 
id  the  morning  of  the  14th,  heavy  rain  fell  in  the  Eastern  Gulf  States,  and,  during 
le  rest  of  the  14th,  in  the  South  Atlantic,  while  the  barometer  fell  decidedly  from 
tose  regions  to  West  Virginia,  giving  rise  to  the  subsidiary  storm-center  represented 
1  Map  No.  I  as  passing  eastward  on  the  14th  over  Virginia.  During  the  15th,  this 
tter  moved  north-northeastward,  and,  like  its  predecessor,  developed  into  a  storm  of 
markable  severity.  It  moved  with  an  average  velocity  of  30  miles  per  hour,  and 
sappeared  on  the  morning  of  the  16th  to  the  north  of  the  Lower  Saint  Lawrence, 
tie  tornado  that  accompanied  the  storm-center  on  the  13th  from  Missouri  to  Indiana 
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is  mentioned  in  the  chapter  on  local  storms.  The  barometric  depression  attending  the 
second  branch  of  this  storm  was  as  follows :  ^4th,  lip.  m.,  21).50 ;  15th,  7.35  a.  m.,  *&M'j 
4.35  p.  m.,  28.75 ;  11  p.  m.,  2d.9Q«  or  less.  The  high  winds  atiiending  this  storm  were  as 
follows:  February  15, 7.35  a.  m.,  northeast  winds,  20  to  45  miles,  over  Maine  and  the 
Saint  Lawrence  Valley ;  northwest  winds,  20  miles,  from  Northern  New  York  to  North 
Carolina;  southeast  winds, 20  to  30  miles, on  the  Middle  Atlantic  coast;  February  15, 
4.35  p.  m., northwest  winds, 25  to  35  miles, in  New  York  and  Pennsylvania;  soothwest 
winds, 25  to  40  miles, in  New  Jersey  and  Connecticut;  south  and  east  winds, 25  to 50 
miles,  on  the  coasts  of  Massachusetts  and  Maioe;  Febrnary  15, 11  p.  m.,  northwest 
winds,  25  to  35  mil^.  Lake  Ontario;  southwest  winds,  25  to  35  miles,  on  UieNew 
Enf^land  coasts;  northeast  winds, 25  to  35  miles,  over  New  Brunswick  and  the  Lower 
Saint  Lawrence. 

No.  YIII.  Average  movement,  30  miles  per  hour.  The  pressure  fell  rapidly  on  the 
17th  in  Dakota  and  Manitoba,  while  it  rose  also  rapidly  in  Oregon,  indicating  that 
No.  VIII  was  at  that  time  moving  southeastward  toward  Manitoba,  if  indeed  it  did 
not  originate  near  that  station.  On  the  Idth,  7.35  a.  m.,  while  high  barometer  and 
calms  prevailed  on  the  Pacific  coast,  the  depression  moved  eastward  toward  Lake 
Sni^erior,  over  which  its  southern  extremity  was  central  at  4.35  p.  m.,  while  brisk, cold 
northwest  winds  and  clear  weather  rapidly  followed  in  its  rear.  In  its  farther  prog- 
ress this  depression  remained  almost  entirely  to  the  north  of  our  stations.  It  was,  oq 
the  20th,  7.35  a.  m.,  north  of  the  Gulf  of  Saint  Lawrence,  after  which  it  seems  to  ha?e 
turned  southeastward,  as  indicated  by  a  rapid  fall  in  the  barometer  at  Cape  Bretoo. 

No.  IX.  Average  movement,  29  miles  per  hour.  This  depression  is  first  located  on 
the  19th,  4.35  p.  m.,  near  the  Black  Hills  of  Wyoming  and  Dakota,  and  it  most  proba- 
bly was  initiated  on  the  previous  day  in  the  country  to  the  northwestward  of  that 
region.  The  central  depression  moved  slowly  eastward  until,  on  the  20th,  at  4.35,  p.  m., 
it  extended  from  Kansas  northeastward  into  the  southern  portion  of  Minnesota.  On 
it-s  eastern  side,  warm  southerly  winds  prevailed,  while  cold  northwest  winds  were  re- 
ported from  stations  a  little  farther  westward.  In  its  eastward  progress,  this  depres- . 
sion  rapidly  developed  into  a  very  long  trough,  extending  from  Texas  to  beyond  Lake 
Superior,  which  trough  was,  by  the  rapid  advance  of  northwest  winds,  divided  into 
two  portions,  of  which  the  southern  one  appears  only  as  an  area  of  clond  and  rain, 
moving  southeastward  over  Texas  and  the  Gulf  of  Mexico  on  the  21st,  22d,  and  2^M, 
while  the  northern  portion  pursued  the  course  marked  on  Chart  No.  I  over  the  lakes 
and  the  Saint  Lawrence  Valley.  It  was  accompanied  by  rains  and  southerly  winds 
over  the  Lower  Lakes,  and  at  11  p.  m.,  February  21,  while  central  near  Lake  Ontario, 
gave  rise  to  a  slight  depression  in  North  Carolina.  On  the  23d,  when  central  over  tbe 
Gulf  of  Saint  Lawrence,  the  barometer  began  there  to  fall  rapidly,  accompanied  by 
very  cold,  brisk  northwest  winds  in  the  Middle  and  Eastern  States. 

No.  X.  Average  movement,  19  miles  per  hour.  A  rapid  fall  in  tbe  barometer,  on  the 
23d,  in  Manitoba  and  Dakota  and  a  much  more  moderate  fall  in  Oregon  and  Montana, 
indicate  that  depression  No.  X  was  on  that  day  in  British  America,  on  the  eastern 
slope  of  the  Rocky  Mountains.  On  the  24th,  7.35  a.  m.,  it  was  central  in  Western  Da- 
kota ;  at  4.35  p.  m.,  in  Eastern  Dakota,  and  at  11  p.  m.,  in  Southern  Dakota.  The  teru- 
eirature  had  risen  decidedly  in  Minnesota,  Dakota,  and  southward  to  the  Gulf  States, 
uring  the  25th  and  26th  its  course  was  south-southeastward,  until,  at  7.35  a.  m.  of  Ibe 
27th,  it  was  central  in  Northwestern  Missouri.  Up  to  this  time  northeast  winds,  iu- 
creasing  to  a  gale  on  Lake  Superior,  stationary  or  rising  barometer,  with  clond  and 
rain  or  snow,  had  prevailed  over  the  Lake  region  and  Minnesota,  and  on  the  26th,  at  11 
p.  m.,  the  iK'lt  of  strongly-contrasted  temperatures,  separating  tbe  area  of  warm  south- 
erly from  that  of  cold  north  and  east  winds,  extended  from  Pennsylvania  and  Lake 
Ontario  westward  over  Iowa,  and  thence  southerly  over  Nebraska  and  Kansas.  On 
tbe  27th  the  storm-center  moved  rapidly  eastward  over  Northern  Illinois,  Indiana,  and 
Ohio,  accompanied  by  high  northeast  winds  on  the  Lakes  and  by  local  storms  or  torns- 
does  in  Southern  Missouri,  Illinois,  Indiana,  and  Ohio,  which  are  referred  to  in  their 
appropriate  places.  During  the  28th  a  subsidiary  depression  was  formed  on  the  Middle 
Atlantic  coast,  and  the  original  one  seems  to  have  disappeared  in  passing  over  the 
Alleghanies. 

No.  XI.  This  depression  appears  off  the  coast  of  California  on  the  27th,  at  which 
time  the  barometer  rose  at  most  of  the  Rocky  Mountain  stations,  apparently  under  the 
influence  of  the  flow  of  air  from  the  northeast.  The  minimum  pressure  was  experi- 
enced at  San  Frauoisco  and  Portland,  Oreg.,  during  the  evening  of  the  27th  and  the 
early  morning  of  the  28th.  Brisk  and  high  southerly  winds  prevailed  on  the  California 
coast,  with  rain  throughout  its  whole  extent.  The  depression  became  sensible  by  11 
p.  m.  of  the  28th  in  Colorado,  Wyoming,  and  Montana;  a  high  pressure  was  then  pre- 
vailing, with  cold  northeast  winds  in  Dakota  and  Manitoba  and  eastward.  While 
northerly  wiuds  and  high  pressure  continued  to  prevail  in  these  latter  Territories,  the 
barometric  depression  extended  rapidly  southward  into  Texas,  but  was,  at  11  p.  m.  of 
the  29tb,  central  in  Eastern  Kansas  and  Nebraska.  The  subsequent  history  of  this 
depression  belongs  to  March. 
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Areas  of  high  barometer. — The  great  depression  recorrled  as  storm-center  No.  I  was 
acoompanied  not  only  by  an  inflowing  air  and  temporary  rise  of  pressure  on  the 
Atlantic  coast,  bat  by  a  still  more  marked  rise  at  the  Pacific  and  some  of  the  Rocky 
Moantain  stations.  On  the  morning  of  the  1st,  the  maximum  pressure  probably  ex- 
tended from  Fort  Garry  southwestward  into  Dakota,  the  lowest  temperatures  being 
—27^,  or  lower,  and  the  winds  nearly  calm,  while  to  the  southward  brisk  northwest 
winds  prevailed,  as  has  be«u  previously  stated.  February  1, 4.35  p.  m.,  the  area  of  highest 
pressnre  and  calms  was  confined  to  the  northeastern  corner  of  Dakota ;  at  midnight 
the  area  of  calms  included  pretty  much  all  of  Minnesota,  while  the  area  of  highest 
pressure  had  moved  rapidly  southward  into  Missouri  and  Northern  Texas.  February 
2,  7.35  a.  ra.,  the  highest  pressure  of  30.50  was  central  in  Arkansas ;  2d,  4.35  p.  m.,  the 
highest  pressnre,  30.40,  was  central  from  Tennessee  to  Ohio;  2d,  11  p.  m.,  the  highest 

Eressure,  30.50,  was  central  in  Pennsylvania  and  Northern  Virginia  ;  3d,  7.35  a.  m.,  the 
ighest  pressnre,  30.60,  was  central  off  the  Middle  Atlantic  coast. 

No.  II.  The  cold  air  on  the  northern  side  of  low  barometer  No.  Ill  on  the  morning 
of  the  M  formed  a  well-defined  area  of  high  pressure,  which  was  central  in  the  after- 
noon in  Dakota  and  at  midnight  in  Nebraska.  On  the  morning  of  the  4th  a  pressnre 
of  30  60  is  recorded  in  Missouri,  while  the  area  of  30.55  extended  thence  as  a  barome- 
tric ridge  northward  to  Minnesota  and  southwestward  to  Texas.  February  4,  4.35 
p.  m.,  the  highest  pressure,  30.60,  was  central  in  Southern  Illinois;  by  11  p.  m.  an  influx  of 
very  cold  air  from  Canada  gave  the  area  of  30.60  an  oval  outline,  extending  from  Arkan- 
sas to  Virginia,  thence  northward  over  Upper  Canada.  February  5,  7.35  a.  m.,  very 
remarkable  increase  in  the  extent  of  this  area  had  taken  place,  the  isobar  of  30.6*0 
having  scarcely  changed  its  position  on  the  west,  but  having  pushed  rapidly  to  the 
southeast  and  northeast,  the  highest  pressure  was  now  30.95  in  Northern  NewEngland  ; 
by  4.35  p.  m.  the  isobar  of  30.60  had  moved  decidedly  eastward,  and  the  highest  press- 
nre, 30.98,  was  off  the  New  England  coast.  During  the  remarkable  rise  in  pressnre 
which  had  taken  place  during  the  preceding  twenty-four  hours  over  the  Middle  and 
Eastern  States  the  temperature  remained  abnormally  low  on  the  summit  of  Mount 
Washington,  as  compared  with  stations  at  sea-level,  and  the  wind  continued  north  and 
northwest  from  80  to  40  miles.  February  5,  11  p.  m.,  the  isobar  of  30.90  included  the 
middle  and  east  Atlantic  coasts,  New  Brunswick,  and  Nova  Scotia,  while  a  higher  press- 
nre prevailed  to  the  eastward,  as  shown  by  the  reports  of  30.99  at  Halifax,  30.96  to 
30.99  on  most  stations  on  the  East  Atlantic  coast,  and  31.01  at  Wood's  Hole.  It  is 
therefore  evident  that  the  pressure  in  this  area  of  high  barometer  was  the  highest  on 
record  for  that  portion  of  the  United  States.  After  this  the  pressure  rapidly  dimin- 
ished. 

No.  III.  This  area  followed  closely  in  the  area  of  low  barometer  No.  VI,  but  passed 
to  the  southeastward,  and,  on  the  morning  of  the  12th,  reached  the  Atlantic  coast. 

Nofl.  IV  and  V.  The  flow  of  cold  air  from  the  north  in  the  r«ar  of  low  barometer  No . 
VII  produced  a  maximum  pressnre  of  30.59  at  4.35  p.  m.  on  the  15th,  while  the  prcji.sure 
was  simultaneously  rising  both  in  Californiaand  the  Northwest.  The  maximum  (30.45) 
was  reached  in  the  latter  section  on  the  16th,  at  11  p.m.,  by  which  time  the  pressure 
had  fallen  in  Oregon  to  30.29.  The  central  area  of  highest  pressure  was  rapidly  trans- 
ferred to  the  south  and  east,  being,  on  the  17th  at  11  p.  m.,  over  the  Gulf  States  and 
Tennessee,  while  a  new  depression,  No.  VIII,  was  developed  in  Dakota  and  Manitoba. 
The  barouleter  continued  high  during  the  18th  over  the  Southern  and  Atlantic  States, 
the  highest  pressure  extending,  at  11  p.  m.,  from  Mississippi  to  Virginia.  During  the 
19th,  this  area  moved  slightly  eastward,  and  was  joined  by  a  small  area  of  high  barom- 
eter, No.  V,  which  had  moved  southeastward  over  the  Upper  Mississippi  in  the  rear  of 
low  barometer  No.  VIII.  The  conjoined  areas,  Nos.  IV  and  V,  extended,  on  the  20th, 
at  11  p.  m.,  from  Upper  Canada  to  Virginia,  whence  they  moved  slowly  southeastward, 
and  were,  on  the 21st,  at  11  p.m.,  east  of  New  England  and  New  Brunswick. 

No.  VI.  This  area  followed  closely  in  the  rear  of  depression  No.  IX,  which,  as  before 
stated,  extended,  on  the  21st,  as  a  trough  from  Texas  to  the  Upper  Lakes.  The  high 
pressnre  appeared,  at  4.:{5  p.  m.  of  the  21st,  to  extend  from  Manitoba  to  Kansas  and 
Missouri.  Its  southern  portion,  however,  moving  rapidly  southeastward,  was,  on  the 
22d,  at  4..35  p.  m.,  in  Texas,  while  the  northern  portion  continued  stationary,  with 
rising  pressnre,  and  was,  on  the  23d,  7.35  a.  m.,  central  in  Minnesota,  with  a  maximum 
pressure  of  30.85.  Moving  southeastward,  it  was,  at  4.35  p.  m.,  central  in  the  Upper  Mis- 
sissippi Valley,  with  a  pressure  of  30.60;  and,  at  11  p.m.,  central  at  Cairo,  pressure 
30.50.  During  the  24th  it  moved  southeastward,  and  disappeared  on  the  25th  off  the 
Sonth  Atlantic  coast. 

No.  VII.  The  rising  barometer  in  the  rear  of  depression  No.  X  extended  from  the 
Upper  Lakes  and  Northwest  southward  to  the  Gulf  during  the  28th  and  morning  of  the 
29th,  and  seems  to  have  been  hindered  in  its  progress  eastward  by  the  presence  of  a 
very  remarkable  depression  (No.  XI)  on  the  California  coast. 

TEMPERATURE  OF  THE  AIR. 

The  general  distribution  of  the  temperature  of  the  air  is  shown  by  the  isothermal 
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liues  upon  Chart  No.  IT.  The  averai^e  temperatare  has  been  above  its  normal  value, 
except  for  stations  in  the  extreme  northern  part  of  Minnesota  and  the  Saint  Lawrence 
Valley.  A  tendency  has  been  apparent  during  the  month  to  the  formation  of  an  area 
of  cold  northeast  winds  at  onr  northern  stations,  simnltaneonsly  with  the  prevalence 
of  warm  southerly  winds  at  stations  south  of  the  Lake  region,  the  dividing  belt  paanng 
generally  eastward  from  Iowa  to  New  York  and  Pennsylvania. 

Maximum  temperatures, — ^Northern  stations :  At  Pembina,  3^ ;  Saint  Panl,  46^ ;  PiWi 
Peak,  29^;  Mount  Washington,  34°  ;  Escanaba,  :^^  ;  Ea8tport450;  Breckenridxe,  34°. 
Southern  stations :  Jacksonville,  Fla.,  83^ ;  Key  West,  So^ ;  Savannah,  80^ ;  Browni- 
ville,  Tex.,  83°. 

Minimum  temperatures, — ^The  minimnm  temperatures  have  been  for  northern  stations: 
Yankton,  -18^;  Saint  Paul,  -22o ;  Pike»s Peak,  -17°;  Pembina,  —48^;  Omaha,  -KF; 
Alpena,  —11°;  Burlington,  Vt.,  —12°;  Breckenridge,  --2HO;  Du  Luth,  —'28^;  Eastport, 
—  20° ;  Escanaba,  -12*^ ;  Fort  Sully,  -28^ ;  Marquette,  -16° ;  Milwaukee,  —liF ;  North 
Platte,  —14*^;  Malone,  — 16°;  Mount  Washington,  —42°;  and  for  southern  stations: 
Galveston.  36° ;  Indianola,  X¥^ ;  Jacksonville,  36° ;  New  Orleans,  .36° ;  Saint  Mark's. 
30° ;  Brownsville,  Tex.,  42<^ ;  Key  West,  63°. 

Ranges  of  temperatures.— The  least  ranges  of  temperature  have  been :  San  Frandaeo, 
26°  ;  Key  West,  22°  ;  Galveston,  39° ;  and  Cape  May,  22°. 

Frosts  destructive  to  vegetation  and  to  the  premature  buds  are  reported  from  Ohio, 
North  Carolina,  24th,  Virginia  10th,  and  subsequently. 

PRECIPITATION. 

Amount  of  rain  and  snow. — Chart  No.  Ill  shows  the  general  distribution  of  precipita- 
tion for  the  month,  and  that  there  has  beeu  in  general  an  excess  over  the  Lake  region, 
New  England,  and  Canada,  as  also  in  Louisiana,  and  a  deficiency  in  the  remaining  Gnlf 
States,  Tennessee,  Ohio  Valley,  and  the  South  Atlantic  States.  Snow-fall  is  reported 
from  13  to  18  inches  in  Connecticut;  5  or  6  in  Indiana,  Illinois,  Iowa,  and  Kentucky ; 
23  to  29  in  Maine ;  11  to  22  in  Massachusetts ;  2  to  10  in  Minnesota ;  4  to  7  in  Nebraska; 
2.5  to  35  in  New  Hampshire;  7  to  48  in  New  York ;  If  at  Weldon,  N.  C;  5  to  8  in  Ohio; 
6  to  13  in  Pennsylvania;  22  in  Utah ;  20  to  38  in  Vermont;  2  to  4  in  Virginia;  10 in 
West  Virginia ;  8  to  19  in  Wisconsin. 

Rainy  days. — The  number  of  days  on  which  rain  or  snow  fell  during  February  av«^ 
age<l  from  14  to  16  on  the  Middle  and  East  Atlantic  coasts;  from  16  to  20  in  the  Lske 
region;  from  8  to  12  in  the  Upper  Mississippi  and  Ohio  Valleys;  from  8  to  10  in  the 
Southern  States,  except  16  in  Southern  Louisiana.  From  2  to  5  rainy  days  are  reported 
from  the  plains  of  Kansas  and  Nebraska. 

Cloudy  days. — The  number  of  cloudy  days  (averaging  eight-tenths  or  more  of  doodi- 
ness)  for  the  Atlantic  States,  from  Georgia  to  Maine,  varied  between  7  and  17,  the  lat- 
ter number  belou^ring  to  Middle  Atlantic  States  and  Long  Island.  From  5  to  11  cloody 
days  were  reported  from  the  region  between  the  AUeghanies  and  the  100th  meridiao. 

'     RELATIVE  HUMIDITY. 

The  mean  relative  humidity  for  February  averages  as  follows,  (not  corrected  for  alti- 
tude:) Dry  stations  :  Santa  F<$,  39;  Pike's  Peak,  55 ;  Dodge  City,  48;  Denver,  39;  Colo- 
rado Springs, 35 ;  Cheyenne,  45.  Damp  stations:  Pembina,  92, (? ;)  Albany,  84 ;  Cleve- 
land, 82;  Marquette,  80 ;  Mount  Washington,  88. 

WINDS. 

Wind-directions. — ^The  prevailing  winds  are  shown  by  the  arrows  upon  Chart  No.  II, 
from  which  it  will  be  seen  that  these  have  been  decidedly  northwesterly  in  all  the 
northern  bslf  of  the  country,  southerly  in  the  southwest,  and  northeast  to  sootheast 
on  the  South  Atlantic  coast. 

Total  movements. — The  sum-total  of  the  movements  of  the  air  from  all  directions^  as 
given  by  the  daily  readings  of  anemometers,  have  been  as  follows,  in  miles :  Large 
movements:  Breckenridge,  10,574 ;  Cheyenne,  11,531;  Eastport,  10,110;  Erie,  ll.OHO; 
Grand  Haven,  10,:U>9  ;  Indianola,  10,501 ;  Kittyhawk,  10,052 ;  Long  Branch,  11,629 ;  Man- 
hattan, 10,228;  Pike's  Peak,  20,908;  Sandy  Hook,  (T;)  Wood's  Hole,  10,143;  Thatcher's 
Island,  13,9:K).  The  record  from  Pike's  Peak  shows  decidedly  the  largest  monthly 
movement  recorded  there  during  the  past  t4iree  years.  Small  movou^ents  :  Wvtheville, 
3.982;  Savannah,  3,5»20  ;  Salt  Lake  City,  2,460 ;  Nashville,  3,588 ;  Mobile,  3,936;  Mem- 
phis,  3,561;  Lynchburg,  2,832;  Augusta,  2,89i). 

The  highest  winds. — The  maximum  winds  of  the  month  have  been  very  severe,  espe- 
cially those  in  connection  with  the  extensive  storms  of  the  1st  and  2d  and  the  15th  and 
16th.  Among  these  the  following  are  worthy  of  mention  :  On  February  1st  or  2d,  Al- 
bany, northwest,  70  miles;  Staplet<m, N. Y.,  west, 60:  Boston,  southwest,  50;  Bame- 
gat,  northwest,  60  ;  Vevay,  Ind.,  northwest,  60 ;  Cape  Henry,  northwest,  52 ;  Cape  May, 
northwest,  5<$;  Long  Branch,  north  west,  72;  Springfield,  Mass.,  northwest,  60;  Lexing- 
ton, Ky.,  south,  52;  Flushing,  74 ;  New  York,  northwest,  66;  Thatcher's  Island,  north- 
west, 70 ;  Newport,  west,  80  ;  Washington,  northwest,  60  to  72.    On  other  dates,  maxi- 
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mam  winds  of  50  miles  per  hour  or  more  were  experienced  as  follows  :  Dodge  City, 
S9tb,  west,  50  miles ;  Du  Luth,  26th,  northeast,  52 ;  Cape  Hatteras,  14th,  southwest,  56 ; 
Kittybawk,  22d,  north,  60 ;  Monnt  Washington,  24th,  northwest,  168 ;  Malone,  12th, 
w^e8t,60 ;  Pike's  Peak,  1st,  southwest,  72 ;  Port  Huron,  19th,  south,  50^;  Sandv  Hook,  15th,* 
northwest,  60.    As  an  interesting  instance  of  the  power  of  a  strong  wind  to  produce 
eddies,  in  which  very  low  pressure  exists,  it  is  reported  that  on  the  early  morning  of 
the  2d,  in  Washington,  a  gust  of  at  least  70  miles  velocity,  in  rushing  past  an  exposed 
dwelling  in  the  higher  part  of  the  city,  caused  the  windows  of  a  small  room  on  the  lee- 
iMrard  side  of  the  house  to  burst  outward,  a  result  evidently  due  simply  to  the  expan- 
sion of  the  confined  air,  as  the  room-doors  were  closed,  and  there  was  no  fire-place  or 
other  way  of  escape. 

Local  8torm», — Storms  of  the  nature  of  tornadoes  or  destructive  gusts  of  wind  were 
reported  on  the  13tb  near  Friendsville,  111.;  14th,  at  Bn£falo,  N.  Y.;  27th,  Saint  Charles 
Ho.,  Princeton  and  Saint  Meinrad,Ind. 

WATER  TEMPRRATURES. 

The  monthly  maximum  and  minimum  temperatures  of  the  water  iu  rivera  and  har- 
bors are  given  in  a  table  on  Chart  No.  II.  Minima  of  30^  or  32^  were  reported  from 
Cleveland,  Detroit,  Du  Luth,  Grand  Haven,  Keokuk,  Leaven \^orth,  Milwaukee,  New 
York,  Portland, Me.,  Toledo,  and  Wood's  Hole.  The  maximum  temperatures  were: 
Galveston,  69 ;  Jacksonville,  66 ;  Key  West,  78;  Saint  Mark's,  6d.  The  range  has  been 
least  at  San  Francisco,  5^ ;  Baltimore,  4° ;  Buffalo,  4° ;  Detroit,  1° ;  Eastport,  29 ; 
Grand  Haven,  l^  ;  Louisville,  5*^;  Milwaukee,  P  ;  Mobile,  5°  ;  New  London,  3° ;  New 
York,  29  ;  Portland,  Me.,  3<^  ;  Wood's  Hole,  4*^. 

NAVIGATION. 

Depth  of  tcater  in  rivers,— A  table  on  Chart  No.  Ill  gives  the  highest  and  lowest 
readings  of  the  river-gauges  during  the  month,  from  which  it  will  be  seen  that  the 
Red  River  was  on  the  29tn  8  feet  lower  than  on  the  10th.  The  Ohio  was  from  12  to  30 
feet  below  its  position  in  the  early  part  of  the  month.  The  Upper  and  Lower  Missis- 
sippi had  risen  slightly,  and  the  Central  Mississippi  fallen  somewhat  at  Cairo  after  the 
4th,  and  at  Vicksburg  after  the  25th  to  29th.  The  flood  that  had  come  down  the  Ohio, 
however,  left  the  water  near  the  '*  danger  line"  during  a  number  of  days,  causing  some 
inconvenience. 

Ice  in  rivers  and  harhora, — The  reports  of  ice  in  the  harbors  and  rivers  are  as  fol- 
lows :  Fort  Nia«^ra,  N.  Y.,  floating  ice  in  the  river,  2d,  17th,  20th,  23d ;  Columbia,  S.  C, 
ice  formed  on  the  2d ;  Middletown,  Conn.,  the  river-ice  moving  on  the  14th,  river  open 
17th,  closed  23d ;  Rookford,  111.,  river  clear  12th,  22d,  26th,  frozen  over  16th  and  20th ; 
Havana,  HI*,  the  Illinois  River  not  closed  during  the  month ;  Musoatloe,  Iowa,  river 
gorged  the  3d,  moved  on  the  9th,  clear  on  the  10th ;  Point  Pleasant,  La.,  ice  formed  on 
the  2d  and  5th ;  New  Orleans,  ice  2d  ;  Fall  River,  Mass.,  Monnt  Hope  Bay,  frozen  over 
on  the  25th ;  Traverse  City,  Mich.,  Grand  Traverse  Bay,  frozen  22d ;  Kensico,  N.  Y.,  on 
the  28th,  pond-ice  6  inches  thick;  Starkey,  N.  Y.,  ice  in  Seneca  Lake  25th  ;  Trenton, 
N.  J.,  the  Delaware  closed  4th,  opened  7th:  Tioga,  Pa.,  river  clear  on  15th,  frozen  on 
23d;  Pennville,  Pa.,  ice  moving  out  10th;  North  Shippen,  Pa.,  pond-ice  5  inches  thick 
on  6th ;  West  Charlotte,  Yt.,  Lake  Champlain  partly  frozen  3d,  completely  frozen  and 
crossed  by  skaters  on  the  4th,  and  crossed  by  horsemen  on  the  12th ;  Bloomfield,  Wis., 
Geneva  I^ke,  ice  12^  inches  thick ;  Grand  Haven,  Mich.,  ice-blockade  4th ;  Salt  Lake 
City,  Utah,  railroad  trains  snow-bound  1st ;  Philadelphia,  Pa.,  in  the  Schuylkill  River, 
5  inches  of  ice  6th ;  Delaware  River,  floating  ice  8th  and  9th ;  Albany,  ice-gorge  16th ; 
Toledo,  river  froxen  3d  and  2;)d,  cleared  10th ;  Buffalo,  N.  Y.,  in  the  Erie  Canal  basin,  8 
inches  of  ice  7th  ;  Erie,  Pa.,  5  inches  of  ioe  on  the  4th  ;  Montgomery,  Ala.,  ice  on  the 
2d  ;  Detroit,  Mich.,  ice  in  the  river  on  the  14th  and  24th ;  Davenport,  Iowa,  floating 
ice  on  Ist,  9th,  and  10th,  ice-gorge  2d,  river  frozen  over  3d,  ice  moving  on  5th,  ferry-boat 
running  Uth  ;  Leavenworth,  Kans.,  river  frozen  over  on  the  4th, clear  9th  ;  Pittsburgh, 
Pa.,  floating  ice  5th  ;  Keokuk,  Iowa,  much  floating  ice  on  the  4th,  clear  6th  ;  Omaha, 
Nebr.,  river  frozen  during  the  whole  month  ;  Du  Luth,  Minn.,  Lake  Superior  frozen  dur- 
ing the  month. 

VERIFICATIONa 

(1)  Fm/Eco<ioM«.— The  comparison  of  the  published  probabilities  with  the  weather 
following  gives  an  average  percelitage  of  verifications  for  February,  for  the  whole  re- 
gion east  of  the  Rocky  Monntains,  ^.8  per  cent. 

{2)  Cautionary  signale.—Of  141  cautionary  signals  displayed  during  February  at  the 
United  States  stations,  110  were  justified  and  thirty-one  were  not  justified  by  velocities 
of  25  miles  at  or  near  the  stations;  63  cases  are  reported  for  which  signals  were  not 
previously  ordered. 

ATMOSPHERIC  ELECTRICITY. 

(1)  Aurorae. — The  principal  aurora  of  the  month  was  that  of  the  evening  of  the  19th 
and  early  morning  of  the  20th,  of  which  reports  have  already  been  received  from  122 
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stationB,  representiDg  the  entire  coantry  from  Kansas  and  Montana  eastward  to  the 
Atlantic.  The  otber  displays  were  observed  during  the  month  as  follows :  5th,  Wood- 
stock, Vt.;  11th,  Dodge  City,  Kans. ;  16th,  Breokenridge  and  Dn  Luth,  Minn.,  Rocky 
Ran,  Wis.;  17th,  Marquette,  Alpena,  Grand  Haven,  Mich.,  Eastport,  Me.,  Mount  Wash- 
ington, N.  H.,  Cornish  and  Gardiner,  Me.,  South  Minneapolis,  Minn.,  Rocky  Run  and 
Utica,  Wis. ;  18th,  Bangor.  Me.,  Dn  Luth,  Minn.,  Fort  Sully,  Dak.,  Afton,  Guttenherg, 
and  Monticello,  Iowa,  Gardiner,  Me.,  South  Orange,  N.  J.,  Cazeuovia,  N.  Y.,  Ringgold, 
Ohio,  Embarrass  and  Rocky  Run,  Wis. ;  20th,  Waltham,  Mass. ;  22d,  Carthagena,  Ohio; 
26th,  Gardiner,  Me. ;  27th,  Escanaba,  Mich. ;  29th,  Frankfort,  Mo. 

(2)  Thunder  and  lightning  occurred  on  the  1st  in  Tennessee  and  New  Mexico;  3d, 
Louisiana  and  Alabama ;  4th,  Alabama ;  7th,  Alabama,  Mississippi,  Pennsyfvania,  and 
Texas ;  8th,  Illinois,  Iowa, Kansas,  Nebraska,  Pennsylvania,  Wisconsin,  and  California; 
9th,  Illinois^  Indiana,  New  York,  Iowa,  Kansas,  Michigan,  Nebraska,  and  Ohio ;  10th, 
Illinois,  Indian  Territory,  Iowa,  Kansas,  Michigan,  Missouri,  Ohio,  and  Wisconsin ;  11th, 
Michigan,  Alabama,  Georgia,  Illinois,  ludiana,  Iowa,  Maine,  Maryland,  New  York,  Ohio, 
and  Tennessee  ;  12th,  Georgia,  Ohio,  Virginia,  and  Indiana ;  13th,  Alabama,  Kentucky, 
Mississippi,  Tennessee,  Virginia,  Georgia,  Illinois,  Indiana,  Michigan,  Louisiana,  Mis- 
souri, Ohio,  South  Carolina,  North  Carolina,  and  Texas ;  14th,  Michigan,  Rhode  Island, 
South  Carolina,  Tennessee,  Alabama,  Delaware,  Florida,  Georgia,  Louisiana,  Mary- 
land, Massachusetts,  New  Jersey,  New  York,  North  Carolina,  Pennsylvania,  Virginia, 
and  West  Virginia;  15th,  New  York,  Massachusetts,  New  Jersey,  and  Pennsylvania ; 
16th,  Delaware ;  20th,  Kansas,  Georgia,  Iowa,  Nebraska,  and  Texas ;  2l8t,  Alabama, 
North  Carolina,  South  Carolina,  and  Texas ;  25th,  Michigan  and  New  Jersey ;  26th, 
Illinois,  Iowa,  Nebraska,  and  Kansas;  27th,  Illinois,  Michigan, North  Carolina,  Georgia, 
Indiana,  Iowa,  Kentucky,  Missouri,  Ohio,  Pennsylvania,  South  Carolina,  and  Wiscon- 
sin ;  28th,  Delaware,  Indiana,  Maryland,  Michigan,  New  Jersey,  New  York,  North  Caro- 
lina, Pennsylvania,  Virginia,  West  Virginia,  and  Wisconsin ;  29th,  Kansas  and  Ne- 
braska. 

(3)  Telegraphic  ground-currents  were  observed  at  Chicago,  111.,  on  the  Ist,  durini;  a 
light  snow  and  brisk  northwest  winds,  and  at  Fort  Sully,  Dak.,  on  the  29tb,  also  daring 
light  snow.  Telegraphic  operations  were  disturbed  on  the  Ist  on  the  Western  Union  line 
running  northeast  from  Santa  F^  to  Cimarron,  N.  Mex.,  and  on  the  26th  on  the  militory 
line  running  southward  from  Santa  F^  toward  Mesilla,  by  electrical  storms  prevailing 
between  those  points. 

OPTICAL  PHENOMENA. 

(1)  Mirage. — The  phenomena  of  mirage  were  recorded  as  follows:  At  New  London, 
Conn.,  5th,  21st,  22d,  26th,  and  27th ;  Atlantic  City,  N.  J.,  25th  ;  Breckenridge,  Minn., 
1st,  15th,  and  18th;  Atlanta,  Kans.,  3d,  6th,  7th,  10th,  Uth,  14th,  16th,  I8th,  25th,  and 
28th ;  Ellinwood,  Kans.,  10th,  11th,  16th,  17th,  18th,  19th,  and  28th ;  Moorhead,  Minn., 
29th. 

(2)  Solar  halos, — Ist,  Nebraska,  Iowa,  Minnesota,  New  Hampshire,  New  York,  Ver- 
mont, and  Wisconsin;  2d,  New  York, Kansas, Michigan, Nebraska, Illincia, Louisiana, 
and   Ohio ;  3d,  New  York,  Massachusetts,  New  Jersey,  Dakota,  Connecticnt,  Iowa, 
Maine,  Minnesota,  and  Virginia;  4th,  Minnesota,  Nebraska,  Iowa,  New  Hampshire, 
Ohio, and  Wisconsin;  5th,  New  York, Michigan, Nebraska, Iowa, Minnesota, Ohio, and 
Pennsylvania;  6th,  North  Carolina, Michigan, New  York, New  Jersey,  Wisconsin, Ne- 
braska, Iowa,  Maine,  Minnesota,  and  New  Hampshire ;  7th,  New  Jersey,  Michigan,  Iowa, 
Illinois,  Nebraska,  New  Hampshire,  New  York,  Ohio,  Pennsylvania,  and  Wisconsin ;  8th, 
New  York,  Michigan,  Massachusetts,  Pennsylvania,  and  Vermont ;  9th,  North  Carolina, 
Maine,  Kansas,  and  Iowa ;  10th,  Maine,  New  York,  Dakota,  Connecticut,  and  Minne- 
sota ;  lltb,  Mississippi  and  Ohio :  12th,  New  York,  Michigan,  Wisconsin,  Illinois,  Iowa, 
Ohio,  and  Wisconsin ;  13th,  North  Carolina,  Maine,  Kansas,  Illinois,  Iowa,  New  Hamp- 
shire, and  Ohio;  14tb, North  Carolina, Minnesota,  Nebraska, Indiana, and  Kentucky; 
15th,  North  Carolina,  Colorado,  Iowa,  Nebraska,  and  Wisconsin  ;  17th,  Michigan ;  18th, 
Michigan,  Illinois,  and  Nebraska ;  19th,  New  Jersey,  Massachusetts,  Connecticut,  West 
Virginia,  Iowa,  Dakota,  Maine,  Nebraska,  New  Hampshire,  New  York,  Ohio,  and  Penn- 
sylvania; 20th, Nebraska  and  Indiana;  2lMt,New  Jersey, North  Carolina, New  York, 
Massachusetts,  Connecticut,  Delaware,  Iowa,  Maine,  New  Hampshire,  Ohio,  Pennsyl- 
vania, and  Vermont ;  22d,  Minnesota  and  California ;  23d,  Ohio  and  Wisconsin ;  24th, 
Illinois  and  New  York  |   25th,  Michigan,  Minnesota,  Nebraska,  Illinois,  Iowa,  New 
York,  Ohio,  and  Wisconsin  ;  26th ;  New  York,  New  Jersey,  Kansas,  Mississippi,  Nevada, 
New  Hampshire,  Pennsylvania,  and  Vermont ;  27th,  New  York,  Illinois,  and  Maine ; 
28th, Maine, Florida, New  Jersey, Texas, and  Michigan;  29th, Illinois, Iowa, CoLnecti- 
out,  and  Wisconsin. 

{3)  Lunar  haloe. — 1st,  Nebraska ;  2d,  Mississippi,  Louisiana,  Kansas,  Indiana,  Texas, 
Illinois,  Iowa,  Kentucky,  Michigan,  Minnesota,  and  Missouri ;  3d, Texas, North  Carolina, 
Maine,  Massachusetts,  Illinois,  Wisconsin,  Dakota,  Iowa,  Minnesota,  New  Hampshire, 
and  Virginia ;  4th,  Texas,  Massachusetts,  Alabama,  Illinois,  Michigan,  North  Carolina, 
and  Ohio  ;  5th,  Colorado,  Rhode  Island,  North  Carolina,  Massachusetts,  Illinois,  Michi- 
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ff^n,  Indiana,  Kansas,  Tennessee,  Wisconsin,  Ohio,  Dakota,  Kentucky,  Nebraska,  Iowa, 
Minnesota,  and  Mississippi  ^  6th,  New  Mexico,  Colorado,  Pennsylvania,  Ohio,  Indiana, 
Kansas,  Tennessee,  Iowa,  Illinois,  Kentucky,  Nebraska,  and  Missouri ;  7th,  New  Jersey, 
Maryland,  New  Mexico,  Colorado,  Maine,  Massachusetts,  New  York,  Ohio,  REode  Island, 
Pennsylvania,  Tennessee,  Michigan,  Illinois,  Wisconsin,  Kentucky,  Nebraska,  Connecti- 
cut, Delaware,  Indiana,  KansasrNew  Hampshire,  and  Vermont ;  6th,  New  Jersey,  New 
York,  North  Carolina,  Maine,  Pennsylvania,  Massachusetts,  Virginia,  Connecticut,  Kan- 
sas, Minnesota,  Alabama,  New  Hampshire,  Ohio,  Vermont,  and  Wisconsin ;  9th,  North 
Carolina,  Kansas,  Dakota,  Texas,  Delaware,  Nebraska,  and  Ohio ;  10th,  New  Jersey, 
Texas,  North  Carolina,  Maine,  Connecticut,  Illinois,  New  York,  Virginia,  Iowa,  Indiana, 
and  Pennsylvania:  11th,  Massachusetts,  Illinois,  Minnesota,  Dakota,  Nebraska,  Indiana, 
Iowa,  Louisiana,  Virginia,  and  Wisconsin ;  12tb,  North  Carolina,  Michigan,  Ohio,  New 
York,  Connecticut,  Illinois,  Wisconsin,  Delaware,  Iowa,  and  Louisiana ;  13th,  Illinois 
and  New  York;  14th,  Iowa;  15th,  Kansas;  18th,  Nebraska;  19th,  Maine  and  Ohio; 
2dth,  Blaine  and  Illinois ;  ^th,  North  Carolina,  Illinois,  and  New  Hampshire. 

MISCELLANEOUS  PHENOMENA. 

(1)  Polar  hands  were  reported  on  the  5th  at  Malone,  N.  Y. ;  7th,  Carthagena,  Ohio; 
19th,  Abington,  111.,  Wytheville  and  Norfolk,  Va. ;  20th,  Carthagena,  Ohio ;  22d,  Au- 
burn, N.  H. ;  23d,  Charleston,  S.  C. ;  24th,  Auburn,  N.  H. ;  26th,  Auburn,  N.  H. 

(2)  Vegetable  phenomena. — Peaek'trees  in  bloom  at  Charleston,  S.  C,  28th ;  Montgom- 
ery, Ala.,  12th ;  Humboldt,  Tenn.,  29th ;  Green  Spring,  Ala.,  1st  to  10th ;  Wellborn, 
Fla.,18th;  Salisbury,  N.  C,  12th  ;  Aiken,  S.  C,  7th  ;  McMinnville,  Tenn.,  25th  ;  Clarks- 
ville,  Tenn.,  27th;  Austin,  Tex.,  7th;  Norwich,  Vt.,  20th;  Prospect  Hill,  Va.,  16th; 
Wytheville,  Va.,  14th.  Plum-trees  in  bloom  at  Wellborn,  Fla.,  12th ;  McMinnville, 
Tonn.,26th  ;  Clarkesville,  Tenn.,  27th.  Aprioot-trees  in  bloom  at  Norwich,  Vt.,  20th. 
Elm-trees  in  bloom  at  Baxter  Springs,  Kans.,  29th.  Maple-trees  in  bloom  at  Havana, 
HI.,  27th;  budding  at  Monticello,  Iowa,  20th ;  in  bloom  at  Le  Roy,  Kans.,  10th;  in 
bloom  at  Baxter  Springs,  Kans.,  18th.  Lilacs  budding  at  Monticello,  Iowa,  20th  ;  leaf- 
ing out  at  Wytheville,  Va.,  14th.  Eases  bndding  at  Morgantown,  W.  Va.,  18th; 
in  bloom  at  Wellborn,  Fla.,  24th.  Oranfte-trees  in  blossom  at  Newport,  Fla.,  3lst ;  Well- 
bom,  Fla.,  28th.  Bananas  budding  at  Newport,  Fla.,  31st.  Easter  flowers  in  bloom  at 
Wellborn,  Fla..  20th.  Crocus  in  bloom  at  Freehold,  N.  J.,  12th  ;  Chambersburg,  Penn., 
13th;  Clarkesville,  Tenn.,  10th;  Norwich.  Vt., 7th;  Prospect  Hill,  Va.,  11th;  Wythe- 
ville, Va.,  29th.  Fiolets  in  bloom  at  Freehold,  N.  J.,  29th.  Hyacinths  in  bloom  at 
Clarkesville,  Tenn.,  18th. 

(3)  Animal  phenomena, — Bluebirds:  On  the  20th,  arrived  at  West  Point,  N.  Y. ;  19th, 
seen  at  Southington,  Conn. ;  12th,  at  Louisville,  III. ;  10th,  at  Havana,  111. ;  during  the 
month,  at  Leesburg,  Ind. ;  14th,  at  Fort  Madison,  Iowa ;  8tb,  at  Holton,  Kans. ;  5th,  at 
Le  Roy,  Kans. ;  29tn,  at  At<!hison,  Kans. ;  28th,  at  Hinsdale,  Mass. ;  8th,  at  Westborongh, 
Mass.;  •12th,  a tWappinger's  Falls,  N.Y.;  7th,  at  College  Hill,  Ohio;  23d,  at  Jacksousburg, 
Ohio ;  27th,  at  Mount  Auburn,  Ohio ;  9th,  at  Hanover,  Penn. ;  10th,  at  Chambersburg, 
Penn.;  26th, at  Salem,  W.  Va.;  17th,  at  Morgantown,  W.  Va.  Ducks:  17th,  canvas- 
backs  seen  at  Golden,  Colo. ;  14th,  wild  ducks  seen  at  Milford,  Del. ;  14th,  flying  south 
at  Hennepin,  111.,  and  25th,  flying  north ;  12th,  flying  north  at  Riley,  111. ;  25tb,  flying 
north  at  l^monauk,  111. ;  during  the  month,  at  L^burg,  Ind. ;  during  the  month, 
abundant  at  Corning,  Mo. ;  11th,  flying  north  at  Carthagena,  Ohio.  Boiins :  10th,  at 
Southington,  Conn. ;  27th,  at  Hennepin,  111. ;  25th,  at  Louisville,  111. ;  26th,  at  Som- 
onauk.  111. ;  19th,  at  Vevay,  Ind. ;  12tb,  at  Fort  Madison,  Iowa ;  5th,  at  Le  Roy,  Kans. ; 
29th,  at  Atchison,  Kans. ;  22d,  at  Hudson,  Mich. ;  13th,  heard  at  Freehold,  N.  J. ;  13th, 
at  Wappinger's  Falls,  K.  Y. ;  25th,  at  Marion,  Ohio ;  27th,  at  Westerville,  Ohio ;  26th,  at 
Kenton,  Ohio :  29th,  at  Jacksousburg,  Ohio ;  25th,  at  Mount  Auburn,  Ohio.  Wild 
gtese :  5th,  6th,  and  9th,  flying  north  at  Plattsmouth,  Nebr. :  2d,  flying  south  at  De  Soto, 
Nebr. ;  19th,  flying  north  at  Genoa,  Nebr. ;  15th,  flying  north  at  Hightstown,  N.  J. ;  14tb, 
flying  north  at  Flushing,  N.  Y. ;  24th,  flying  north  at  College  Hill,  Ohio ;  19th  and 
and  26th,  flying  south  at  Carthagena,  Ohio ;  1st,  flying  northwest  at  Jackonsburg, 
Ohio ;  27th,  flying  north  at  Hanover,  Penn. ;  13th,  flying  east  and  29th,  southeast  at 
Alto  Vista,  Va. ;  11th,  flying  north  at  Goshen  Bridge,  Va. ;  27th,  flying  north  at  Salem, 
W.  Va. ;  28th,  at  Bloomfield,  Wis. ;  11th,  flying  north  at  Morgantown,  W.  Va. ;  26th, 
flying  north  at  Fort  Sully,  Dak. ;  11th,  flying  north  at  Davenport,  Iowa ;  14th,  seen  I 
at  Milfurd,  Del. ;  19th,  flying  southwest  at  Hennepin,  III.,  and  25th,  north ;  on  the  12th,  ^ 
flying  north  at  Louisville  and  Riley,  HI.,  and  26th,  flying  north  at  Peoria,  111. ;  27th, 
flying  northwest  at  Mount  Sterling,  111. ;  25th,  flying  north  at  Somonauk,  III. ;  during 
the  month,  remained  at  Leesburg,  Ind. ;  9th.  flying  north  at  Afton,Iowa;  10th,  flying 
north  at  Independence,  Iowa ;  10th  and  29tD,  flying  south  at  Council  Bluffs,  Iowa ; 
lOtb,  flying  north  at  Monticello,  Iowa ;  9th,  flying  north  at  Webster  City,  Iowa ;  9th 
flying  north  at  Holton,  Kans. ;  16th,  flying  north  at  Baxter  Springs,  Kans. ;  during  the 
montn,  abundant  at  Corning,  Mo.  Sand-hill  cranes :  24th,  nying  north  at  Wellborn, 
Fla.  Larks:  29th,  flying  north  at  Wellborn, Fla. ;  27th,  appeared  at  Henn*  pin,Ill. ; 
27th,  seen  at  Fort  Madison,  Iowa ;  11th,  at  Holton,  Kans. ;  10th,  seen  at  Genoa,  Nebr. ; 
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13tb,  9eeu  at  Jacksonsbar^    SwallotP$:  19th,  at  Peoria,  III. ;  8th,  10th,  and  lUh.seen 
at  Chambersbiurg,  Penn.    Buzzards:  26th,  seen  at  Jacksonsburg,  Ohio.    Crows:  24tb, 
flying  north  at  College  Hill,  Ohio.    Brants:  flying  northwest  at  Richmond,  Nebr. 
Vhewink :  6th,  seen  at  Kensico,  N.  Y.    Bed-hirds :  3d,  seen  at  Westerville,  Ohio.    Prairie- 
chickens :  on  the  26th,  seen  at  Somonauk,  III.    Blackbirds :  on  the  19th,  seen  at  Vevaj, 
Ind. ;  10th,  seen  at  Monticello,  Iowa ;  20th,  seen  at  AHo  Vista,  Ya. ;  25th,  at  Colorado 
Springs,  Colo. ;  22d,  28th,  and  29th,  flying  southwest,  and  the  26th,  flying  north  at  Mor- 
gantown,  W.  Ya.     WUd  pigeons :  10th,  seen  at  Monticello,  Iowa ;  29th,  flying  northeast 
at  Jacksonsbnrg,  Ohio;  12th,  flying  north  at  Breckenridge,  Minn.    Killdeer:  12th, 
seen  at  Fort  Madison,  Iowa ;  10th,  at  Baxter  Springs,  Kans.     Wild  swans :  20th,  flyijig 
north  at  Yail,  Iowa.    Mocking-hirdis :  12th,  begin  to  sing  at  Montgomery,  Ala.    Gras§- 
hoppers :  19th,  hatched  out  at  Golden,  Colo.     10th,  on  wheat  at  Belmont  Farm,  Te3L 
Butterflies  and  wasps :  on  the  26th,  at  Fort  Lyon,  Colo.    Butterflies :  25th,  at  Corning, 
Mo.    Bees :  on  the  10th,  at  Havana,  HI. ;  9th  seen  at  Afton,  Iowa ;  8th,  Le  Roy,  Kan&i 
10th,  at  Accotink,  Ya.    Snakes :  25th,  seen  at  Hudson,  Mich.    Firogs :  25th,  beard  at 
Coming,  Mo. ;  10th  and  11th,  hoard  at  Bethel,  Obio;  9th  to  29th,  at  Groshen  Bridge, 
Ya. ;  9tb,  12th,  and  14th,  at  Salem,  W.  Ya. 

(4)  Prairie  flres  occurred  near  Fort  Lyon,  Colo.,  on  the  2d,  12th,  14th  to  19th,  and  24th; 
Fort  Randall,  Dak.,  5th  and  22d  ;  Council  Bluffs,  Iowa,  3d  to  6th ;  Monticello,  Iowa, 
26th ;  Burlingame,  Kans.,  17th,  20th,  and  27th ;  Emerson,  Nebr.,  18th  and  I9th ;  DeSoto, 
Nebr.,  6th,  24th,  and  25th;  Genoa,  Nebr.,  19th  and  2l8t;  Dodge  City,  Kans.,  Ist,  12tb, 
15th,  and  25th ;  Corsicana,  Tex.,  14th.  Forest  fires :  near  Wappinger's  Falls,  N.  Y^ 
20th  and  21st ;  Colorado  Springs,  Colo.,  9th  ;  Saint  Mark's,  Fla.,  18th,  19th,  and  20tb. 

(5)  Meteors  were  observed  on  the  1st  at  Fort  Lyon,  Colo. ;  4th,  Ephrata,  Penn. ;  7th, 
Davenport,  Iowa:  12th,  Belmont  Farm,  Tex.,  Milwaukee,  Wis.,  and  Waterburfc,  X. 
Y. ;  14th,  16th  and  24th,  Dodge  City,  Kans. ;  18th,  Fall  River,  Mass.,  and  Newport,  B.  I.; 
19th,  Carbondale,  111. ;  19th  and  20th,  Smithville,  N.  C. ;  22d,  Yevay,  Ind. ;  23d,  Ring- 
gold,  Ohio ;  25th ;  Yail,  Iowa,  and  Auburn,  N.  H. 

(6)  Zodiacal  light  was  observed  at  Abingdon,  111.,  on  the  16th,  19th,  and  26th ;  Ellin- 
wood,  Kans.,  14th  and  2lRt :  Somerset,  Mass.,  S^d,24tb,  25th,  and  26th  ;  Florida,  MaN^ 
12th  and  13th ;  Auburn,  N.  H..  25th  ;  Hightstown,  N.  J.,  25th ;  Waterburg,  N.  \V 
11th  and  19th  ;  College  HiU,  Ohio,  17th,  18«i,  19th,  2l8t,  and  24th  ;  Urbana,  Ohio,  5th, 
17th,  22d,  23d,  and  24th  ;  Carthagena,  Ohio,  11th,  17th,  18th,  19th,  and  21st. 

(7)  Earthquakes, — The  only  earthquake  reported  occurred  in  the  city  of  Mexico  on 
the  7th. 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
\  Brigadier-General,  (brevet  assigned,)  Chitf  Signal-Officer,  U,  S.  A. 


MONTHLY  WEATHER  REYIEW,  MARCH,  187a 

INTRODUCnOX. 

In  compiling  the  present  review,  the  following  data  have  been  made  use  of,  viz: 
The  charts,  constructed  from  the  simultaneous  observations  taken  at  one  hundred  and 
four  Signal-Service,  United  States  Army,  stations  and  fourteen  Canadian  stations,  at 
7.35  a.m.,  4.35  p.  m.,  and  11  p.  m.,  Washington  mean  local  time,  and  telegraphed  to 
this  office  immediately  afterward ;  monthly  met-eorological  records  of  observations, 
taken  at  four  hundred  and  forty-nine  stations,  including  those  from  the  voluntary  ob- 
servers. United  States  naval  hospitals,  United  States  Army  posts,  Canadian  stations, 
and  Signal-Service  stations:  reliable  newspaper  extracts;  special  reports  from  varioos 
sections  of  the  country ;  and  marine  records. 

The  most  noticeable  features  fo  i  tne  month  are :  The  large  number  of  extensive  and 
destructive  storms ;  the  excess  of  precipitation  in  all  the  districts  but  two ;  the  low 
average  temperatures  except  at  the  Pacific  coast  stations ;  the  rising  of  the  Mississippi 
river  above  the  "danger  line*'  from  Cairo  to  some  distance  below  Yicksburg;  and  the 
destructive  Hoods  in  New  England  and  portions  of  Illinois  at  the  close  of  the  month. 

BAROMETRIC  PRESSURE. 

In  general, — Upon  Chart  No.  II  is  represented  the  general  distribntion  of  the  atmos- 
pheric pressure  by  the  isobaric  curves  in  black.  Compared  with  March,  1674,  the 
pressure  for  March,  1876,  has  averaged  considerably  higher  in  New  York,  New  England, 
the  Eastern  British  Provinces,  and  from  Lake  Superior  to  Dakota ;  slightly  higher  in 
the  Southwest  and  along  the  Middle  Atlantic  coast ;  somewhat  lower  from  Southern 
Michigan,  Ohio,  and  West  Yirgiuia,  westward  to  Nebraska,  Kansas,  and  Northern  Ar- 
kansas, and  about  the  same  in  the  South  Atlantic  and  Eastern  Gulf  States.  The  same, 
compared  with  March,  1875,  is  greater  from  .04  to  .10  of  an  inch  from  Upper  Michigan  to 
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)akota,  and  nearly  withoat  any  change  thence  sooth  ward  over  the  interior  of  the  South- 
ro  States  aAd  the  Southwest,  but  alon^  the  South  Atlantic  coast  it  is  slightly  lower ; 
Q  the  Middle  States  from  .03  to  .09,  in  New  England  from  .09  to  .13,  and  on  the  Pacific 
oast  from  .07  to  .16  of  an  inch  lower.  The  explanation  of  these  differences  is  to  be 
Dund  in  the  movement  of  the  storm-centers.  For  the  present  month  a  larger  number 
as  been  traced  from  the  Pacific  coast :  they  have  passed  somewhat  southward  of  the 
Xpper  Lake  region,  and  crossed  the  Middle  States  and  New  England.  In  the  Southern 
tates  there  has  not  been  any  decided  change  in  their  movements. 

Areas  of  high  pressure. — ^These  extensive  areas  of  cold  air  are  generally  first  observed 
omewhere  between  Washington  Territory  and  Lake  Superior.  Thence  they  gradually 
xtend  southward  over  the  Territories,  and  eastward  until  they  reach  Texas  and  the 
lississippi  Valley.  From  that  section  their  general  direction  is  northeastward,  disap- 
earing,  in  advance  of  low-pressure  areas,  beyond  New  England  and  the  Eastern  Bnt- 
•h  Provinces. 

No.  1.  High  pressure  area  No.  VII,  of  February,  under  the  influence  of  low  pressure 
To.  I  of  this  month,  disappeared,  except  in  Minnesota  and  Dakota ;  the  barometer  at 
U>rt  Garry,  Manitoba,  reading  30.72  on  the  morning  of  the  Ist,  and  the  thermometer 
-21°  at  Pembina.  As  the  low  pressure  passed  to  the  eastward,  this  high  pressure 
Bipidly  extended  southward  over  the  Territories  to  New  Mexico  and  Texas  on  the  1st, 
^ith  a  light "  norther''  in  the  southwest  during  the  night.  On  the  morning  of  the  2d, 
be  ridge  of  highest  pressure  could  be  traced  from  Minnesota  south-south  westward  to 
'orthern  Texas.  During  the  2d  and  3d  it  was  felt  in  the  Atlantic  States,  having 
een  central  in  the  Lower  Ohio  Valley  on  the  morning  of  the  3d.  By  morning  of  the 
bh  it  had  reached  North  Carolina,  Virginia,  and  Pennsylvania ;  5th,  it  was  central  on 
tie  North  Carolina  coast,  with  high  east  winds  at  Key  West ;  6th,  somewhere  between 
orth  Carolina  and  the  Bermudas.  During  its  movement  south  and  eastward  across 
be  country,  the  temperature  fell  sufliciently  to  produce  frosts  as  far  south  as  the  in- 
9rior  of  the  Gulf  States  and  in  the  South  Atlantic  States.  It  disappeared  on  the  6tli 
Dd  7th  in  advance  of  low  pressure  No.  II. 

No.  2.  Although  not  as  decided  as  the  previous  one,  yet  it  is  of  considerable  interest, 
ft  that  it  produced  heavy  frosts  in  the  interior  of  the  Southern  States.  Following  low 
ressure  No.  II,  it  was  felt  in  Oregon  and  California  on  the  4th  ;  as  far  East  as  Dakota, 
Wyoming,  and  Utah  by  morning  of  the  5th  ;  in  Minnesota,  Western  Iowa,  Nebraska, 
Lansas,  and  Northwestern  Texas  on  the  morning  of  the  6th.  At  7.35  a.  m.,  7th,  the 
dge  extended  from  the  Red  River  of  the  North  to  Texas.  In  the  northern  portion  of 
ifit  the  temperature  fell  to  freezing,  and  at  Pembina  to  —20°.  At  7.35  a.  m.,  8th,  it 
'as  found  reaching  from  Lake  Superior  to  Northern  Florida,  with  heavy  frosts  in  last 
action,  as  well  as  on  the  9th.  Upon  the  appearance  of  low  pressure  No.  Ill  it  gradn- 
lly  shifted  to  the  northeastward  into  Canada  and  over  New  England  on  the  9tih  and 
)th,  and  disappeared  on  the  11th  and  12th  over  the  Gulf  of  Saint  Lawrence. 

No.  III.  Succeeding  low  pressure  No.  Ill,  it  probably  extended  south  and  eastward 
ver  Montana  Territory  the  9th  and  10th.  On  the  morning  of  the  latter  the  tempera- 
ire  fell  to  —13^  at  Virginia  City.  At  7.35  a.  m.  of  the  11th,  the  cold  air  flowing  south- 
ard had  reduced  the  temperature  at  Salt  Lake  City  to  23^,  Fort  Sully  to  —10^,  Santa 
6  to  5^.  In  connection  with  low  pressure  No.  Ill,  a  severe  "  norther  "  was  produced 
1  the  Southwest.  At  Galveston  and  Indianola  hourly  wind-velocities  of  42  and  48 
liles,  respectively,  were  reported  during  the  night  of  the  11th  and  12th.  The  temper- 
bore  fell  in  24  hours  from  82^  to  30^  at  Fort  Gibson,  82^  to  36°  at  Denison,  86^  to44<^ 
i  Fort  Richardson,  80^  to  38<^  at  Corsicana,  and  70^  to  43^  at  Indianola.  At  7.35  a. 
.  of  the  1:2th  the  pressure  was  highest  in  Dakota,  the  barometer  at  Fort  Sully  read- 
\g  30.66.  The  temperature  at  Pembina  was  — 14^,  Yankton  -—4^,  and  Corsicana  30^, 
ith  a  continued  south  and  eastward  flow  of  the  cold  air.  By  morning  of  the  13th  the 
urometer  was  highest  in  Northeastern  Minnesota,  (above  30.'50,)  with  the  ridge  lying 
ironghout  the  Mississippi  Valley.  At  the  morning  report  of  the  14th  the  highest  was 
rev  Lakes  Superior  and  Huron.  In  advance  of  low  pressure  No.  IV  it  moved  into 
anada  north  of  the  Lower  Lakes,  with  barometer  30.66  at  Parry  Sound,  and  ther- 
lonaeter  — 8^  at  7.35  a.  m.,  15th.  Thence  it  disappeared  to  the  northeastward.  Heavy 
osts  were  produced  on  the  14th  iu  the  northern  portions  of  the  Gulf  States,  and  on 
le  14th  and  15th  over  the  interior  of  the  South  Atlantic  States. 

No.  IV.  Rapidly-rising  barometer  took  place  in  Oregon  and  Northern  California  on 
16  morning  of  the  13th,  and  quickly  extended  eastward,  with  falling  temperature, 
ver  Montana,  Wyoming,  and  Utah  to  Colorado  during  the  13th.  The  slowly  east- 
ard  movement  of  low  pressure  No.  IV,  in  front  of  it,  checked  its  progress  on  the  14th, 
oring  which  time  the  pressure  continued  increasing,  and  the  temperature,  under  the 
iflneuce  of  the  cold  air  rushing  southward,  falling.  At  7.35  a.  m.  of  the  15th  the 
ighest  pressure  reached  from  Montana  to  Western  New  Mexico,  with  temperature 
sadings  at  Cheyenne  of  1©,  Pike's  Peak  0^*,  Santa  F6  25°,  and  Dodge  City  15^.  On  the 
allowing  morning  the  pressure  had  diminished  somewhat  north  of  Kansas,  but  in- 
reased  thence  southward,  especially  in  Texas.  At  Corsicana  the  temperature  fell  from 
5^  to  33"^  in  sixteen  hours.    By  7.35  a.  m.  of  the  17!;h  the  pressure  had  rapidly  in- 
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creased  in  the  Territories  and  eastward  beyond  the  Mississippi,  with  cold  northerly 
winds  increasing  to  gales,  the  barometer  reading  30.52  at  Fort  Sally.  On  the  momiog 
of  the  18th  the  barometer  at  Breckenridge  read  30.64,  the  temperature  — 27^,  and  a 
lij^ht '' norther '' prevailed  in  Texas.  The  ridge  of  highest  pressare  extended  from 
Minnesota  to  Indian  Territory,  which  by  4.35  p.  m.  covered  the  Mississippi  Valley. 
The  following  morning  the  highest  pressure  was  central  in  Michigan,  with  -tempera- 
tures near  and  below  zero,  reaching  thence  to  the  South  Atlantic  States,  while  frosts, 
killing  early  vegetables  and  fruits,  were  reported  as  far  south  as  the  northern  hslf  of 
Florida.  On  the  19th  and  20th,  in  advance  of  low  pressure  No.  VI,  it  moved  over  the 
LfOwer  Lakes,  Middle  States,  New  England,  Nova  Scotia,  and  New  Brunswick,  disap- 
pearing on  the  21st. 

No.  y.  On  the  Idth  the  pressure  was  high  at  Portland,  Oreg.,  and  increased,  with 
cold  northerly  winds,  at  the  stations  in  the  Northern  Territories.  These  conditions 
extended  south  and  eastward  on  the  19th,  so  that  on  the  next  mornlDg  this  ana 
reached  from  Dakota  to  Texas,  with  the  temperature  of  —  24^  at  Breckenridge,  — 3P 
at  Omaha,  27^  at  Corsicana,  and  37^  at  Indianola.  A  very  severe  **  norther  "  was  pro- 
duced in  the  Southwest,  with  killing  frosts.  At  Indianola  and  Galveston  the  north- 
erly winds  reached  64  and  56  miles,  respectively,  per  hour,  which  diminished  at  night 
The  area  of  highest  pressure  reached  from  Minnesota  to  Texas  at  7.35  a.  m.  of  tbeSlst, 
and  destructive  frosts  were  reported  from  the  Gulf  States.  The  temperature  fell  to 
freezing  nearly  as  far  south  as  30^  N.  latitude.  On  the  morning  of  the  22d  the  highest 
(30.45)  was  central  in  Tennessee,  and  freezing  temperature  reached  below  30^  N.  lati- 
tude in  Florida.  In  the  northern  half  of  that  State,  orange-trees  and  all  early  v^t- 
ables  were  destroyed ;  also  all  early  crops  in  the  Sonth  Atlantic  States.  At  7..'^  a. 
m.  of  the  23d  it  was  central  over  the  Carolinas ;  24th,  over  the  Middle  States;  25th, 
over  Maine,  Nova  Scotia,  and  New  Brunswick,  and  disapi>eared  to  the  northeastward 
on  the  26th. 

No.  y I.  As  low  pressure  No.  yi  passed  northeastward  from  the  Mississippi  yalley  <m 
the  24th,  the  barometer  rose,  with  cold  northerly  winds.  At  4.35  p.  m.  of  the  26th, 
the  ridge  of  highest  pressare  (about  30.00)  ran  from  Minnesota  southward  throngboat 
the  Mississippi  yalley.  It  rapidly  disappeared  in  advance  of  low- pressure  No.  yU  on 
the  26th  and  27th,  except  in  Minnesota  and  Dakota,  where  high  pressure 

No.  yil  apparently  developed  itself  and  extended  southward  over  the  Missouri 
yalley  and  the  Territories  westward  on  the  27th,  and  reached  the  Texas  coast  as  a 
light  **  norther "  during  the  night.  At  7.35  a.  m.  of  the  29th  the  areas  of  highest 
barometer  were  over  Southeastern  Texas  and  to  the  north  of  Dakota.  On  the  morning 
of  the  30th  they  were  central  in  Florida  and  the  Northwest,  the  former  slowly  moving 
"astward  during  the  30th  and  3l8t,  the  latter  increasing  and  coverinij^  the  Northwest 
and  Upper  Lake  region  at  11  p.  m.  of  the  31st,  with  barometric  readings  of  30.50  in 
Northern  Minnesota. 

Arecu  of  law  pressure. — A  comparison  of  the  charts  for  the  same  month  for  167471875, 
and  1876  discloses  the  following  facts,  viz :  The  number  of  low-pressure  areas,  traced 
upon  accompanying  Chart  No.  J,  has  been  smaller  than  usual  during  the  present 
month ;  the  paths  of  lowest  barometric  depression,  after  they  could  be  definitdy 
located,  have  been  more  nearly  across  the  central  portions  of  the  United  States,  and 
somewhat  farther  to  the  southward  than  heretofore ;  they  have  frequently  developed 
into  two  or  three  separate  areas  within  the  large  and  general  depression ;  the  majority 
can  be  traced  to  the  Pacific  coast.  Broken  lines  indicate  that  the  paths  cannot  be 
accurately  drawn  on  account  of  the  limited  number  of  stations.  Their  average  move- 
ment in  miles  ner  hour  will  be  found  in  a  table  upon  Chart  No.  1.  It  has  frequently 
been  reported  that,  dnring  heavy  sleet  and  snow  storms,  the  anemometers  have  been 
coated  with  ice  to  such  an  extent  as  to  very  seriously  interfere  with  their  working,  at 
times  even  causing  the  cups  to  come  to  a  stand-still.  In  such  cases  it  Is  impossible  to 
obtain  the  true  velocity,  in  miles  per  hour,  with  which  the  wind  was  traveling  at 
many  stations,  and  the  figtires  given  below  are  much  below  what  they  should  be  ibr 
stations  in  the  Lake  region  and  the  Northwestern  States. 

No.  I.  This  storm  passed  from  the  Pacific  coast  across  the  Territories  dnring  the 
last  days  of  February,  and  is  spoken  of  as  No.  XI  in  the  review  for  that  month.  FhMB 
the  Lower  Missouri  yalley  to  the  North  Carolina  coast,  the  center  of  lowest  depression 
(a  small  area  of  29.80)  moved  at  the  rate  of  46  miles  per  hour.  On  the  1st,  light  rains 
occasionally  fell  in  the  Southern  States,  accompanying  thunder-storms,  with  southerly 

gales  along  the  coast  of  North  Carolina ;  thence  northward  to  Southern  Minnesota, 
le  Lakes,  Middle  States,  and  Southern  New  England.  The  rain  turned  into  snow, 
which  at  many  places  was  heavy,  with  brisk  to  high  northerly  or  easterly  winds  as 
far  eastward  as  Lake  Erie.  The  maximum  velocity  (30  miles)  was  reported  firom  Port 
Huron,  Michigan.  Dnring  the  2d,  the  light  rains  in  the  Sonth  Atlantie  States,  uid 
snow  in  the  Middle  and  New  England  States,  were  succeeded  by  partly  cloudy  weather 
and  rapidly-rising  barometer.  Northeast  and  north  gales  prevailed  along  the  coast 
from  Florida  to  Massachusetts,  which  were  most  severe  from  New  Jersey  to  North 
Carolina.     The  following  wind-velocities  were  reported,  vis:  Cape  Hatteras,  36; 
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Kittyhawk,  N.  d  48 ;  Long  Branch,  48 ;  Sandy  Hook,  34 ;  and  Thatober's  Island,  Mass., 
36  miles  per  hoor.  The  weather  between  Nova  Scotia  and  the  Bermudas,  on  the  2d 
and  3d,  andoubtedly  was  stormy,  as  the  observations  at  the  latter  show  that  heavy 
rains  feU,  and  high  southwest,  veering  to  northwest,  winds  prevailed  there.  In  botn 
sections  the  barometer  fell  below  29.70  inches,  so  that,  as  the  storm  advanced  eastward, 
the  lowest  pressure  continued  diminishing.  Cautionary  signals  were  ordered  for  this 
storm  on  the  afternoon  of  the  Ist  from  Charleston  to  Norfolk,  the  following  morning 
from  Cape  May  to  New  York  and  at  Eastport,  and  in  the  afternoon  at  JaoksonviUej 
Savannah,  and  again  at  Charlest^on,  all  of  which  were  justified  except  Eastport. 

No.  IL  Upon  the  2d,  heavy  rains,  brisk  to  high  southerly  winds,  and  falling  barom- 
eter indicated  t^e  appibach  of  this  disturbance  on  the  coast  of  Oregon  and  Northern 
California.  During  the  3d  the  rains  continued,  and  the  central  depression  advanced 
to  Idaho  and  Western  Montana,  while  falling  barometer  and  warmer  southerly  winds 
prevailed  to  the  eastward  beyond  the  Mississippi  Valley.  On  the  4th,  clear  weather 
extended  southward  from  Oregon  to  California ;  snow  or  rain  fell  from  Montana  south- 
ward to  Arizona ;  cloudy  and  threatening  weather  were  reported  thence  eastward  to 
the  Mississippi  YaUey,  and  the  low  pressure  reached  Nebraska.  The  5th  it  became  very 
intereeting,  as  an  extensive  trough  of  low  barometer  (29.70)  from  near  Lake  Superior 
to  Texas,  with  violent  gales,  rising  to  50  miles  per  hour  at  Corsicana.  Upon  the  chart 
it  will  be  observed  that  it  developed  into  two  distinct  areas.  Rain  or  snow  fell  at  the 
Rocky  Mountain  stations  and  in  the  Northwest.  Cloudy  and  rainy  weather  reached 
the  Western  Gulf  States  and  Lake  region.  Severe  thunder-storms  were  reported  as 
&r  north  as  La  Crosse,  Wis.  During  the  6th,  rainy  weather  and  severe  local  storms 
prevailed  from  the  Upper  Lakes  to  the  Western  Gulf,  and  to  the  eastward,  warm 
southerly  winds,  with  increasing  cloudiness.  On  the  7th,  the  southern  depression 
developed  into  two,  with  rainy  weather  and  gales  from  the  Eastern  Gulf  and  South 
Atlantic  States  to  the  lakes.  At  Cape  Hatteras  the  wind- velocity  was  60  miles ;  at 
Sandy  Hook,  46.  The  heavy  sea  drove  steamers  into  the  harbor  at  the  mouth  of  Cape 
Fear  River.  High  northwesterly  winds  were  produced  in  its  rear  along  the  New  Jersey 
coast.  Cautionary  signals  were  displayed  in  its  advance  at  Milwaukee  and  Grand 
Haven,  from  Wilmington,  N.  C,  to  New  York,  and  at  Eastport,  which  were  justified, 
except  the  last.    Several  Canadian  stations  were  also  notified. 

No.  Ill  was  preceded  by  brisk  southerly  winds  and  rainy  weather  on  the  5th  and 
6th  along  the  coast  of  Oregon  and  Northern  California.  At  Portland,  Oreg.,  the 
barometer  was  very  low  during  the  night  of  the  6th  and  7th.  Thence  eastward  the 
conditions  accompanying  it  were  similar  to  the  last,  until  it  reached  the  Lower  Missouri 
Valley  on  the  morning  of  the  9th.  Here  its  eastward  progress  was  very  much  delayed, 
apparently  due  to  a  barometric  depression  which  succeeded  it,  probably  crossed 
Southern  California  and  the  more  southern  Territories  during  the  9th  and  10th,  and 
joined  the  general  depression.  At  4.35  p.  m.  of  the  last  date  the  two  were  quite  dis- 
tinct in  Eastern  Iowa  and  Indian  Territory.  Threatening  or  rainy  weather  and  violent 
storms,  frequently  accompanied  by  thunder,  were  reported  from  the  Southwest  to  the 
Upper  Lakes,  with  heavy  snow-storms  northwest  of  same.  Followed  by  rapidly-in- 
creasing pressure,  the  two  then  became  still  more  distinct,  aud  tornadoes  were  the 
reenlt  in  Wisconsin  and  Missouri.  The  southern  branch  disappeared  southeastward 
into  the  Gulf  on  the  llth,  followed  by  the  severe  **  norther"  already  mentioned.  The 
northern  branch  gradually  separated  into  two,  one  moving  northward  over  Lake 
Superior  into  Canada,  the  other  eastward.  Its  path  is,  indeed,  an  extraordinary  one. 
Heavy  rains  and  high  winds,  increasing  to  gales,  prevailed  on  the  llth  from  the  West- 
em  Gulf  to  the  Lakes,  with  thunder-storms  as  far  north  as  La  Crosse  and  Indianapolis. 
Daring  the  12th  it  reached  the  Middle  States,  with  rain,  turning  into  snow  from  the 
Ohio  Valley  to  Lake  Huron  and  the  Lower  Lakes,  and  the  13 th.  New  England  and 
New  Brunswick.  North  to  west  gales  succeeded  it,  viz :  At  Buffalo,  35 ;  at  Cape  May, 
36 ;  at  New  York,  48 ;  at  Sandy  Hook,  50 ;  at  Thatcher's  Island,  Mass.,  40 ;  and  at  East- 
port,  36  miles  per  hour.  Cautionary  signals  were  ordered  on  the  8th  at  Milwaukee  and 
Grand  Haven ;  Canadian  stations  warned  the  10th ;  signals  displayed  on  the  Texas 
and  New  Jersey  coasts  the  llth ;  from  New  York  to  North  Carolina  the  12th  ;  and  along 
the  New  England  coast  the  13th.    All  of  these  were  fully  verified. 

No.  IV  crossed  Washington  Territory  on  the  llth  and  12th,  having  been  preceded 
and  accompanied  by  rainy  weather  from  thence  to  California.  Snow-storms  were  re- 
ported on  the  12th  from  Nevada  to  Montana,  unusually  heavy  and  terrific  in  the  Sierra 
Nevada  Mountains,  and  completely  blockading  railroads.  They  extended  eastward  over 
Colorada  and  Dakota  during  the  13th.  A  reference  to  the  chart  will  show  tbat  it  pro- 
gressed southward  in  the  next  twenty-four  hours,  and  very  little  to  eastward,  having 
been  delayed  by  the  high  pressure  in  its  advance.  Cold  northerly  gales,  with  snow, 
were  experienced  on  its  northern  and  western  sides,  and  warmer  south  to  east  winds 
with  threatening  and  rainy  weather  on  its  eastern  side.  By  11  p.  m.  of  the  15tb,the 
central  depression,  probably  less  that  29.40,  moved  to  Missouri,  with  unusually  severe 
thunder-storms,  thence  southward  to  the  Gulf.  At  Vicksbnrg  a  wind  velocity  of  55 
miles  was  recorded.    Tbe  rainy  weather  reached  the  South  Atlantic  States  and  Lake 
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Erie.  Heavy  snow  and  sleet  fell  from  New  Mexico  northeastward  to  Dakota,  Minne- 
sota,  and  Wisconsin,  with  northerly  gales.  During  the  16th  the  barometer  fell  below 
28.90  in  Michigan.  The  storm  became  very  severe  from  the  Lakes  and  the  Northwest 
to  the  Eastern  Gulf,  8oath  Atlantic,  Middle  Atlantic,  and  Sonthem  New  England 
coasts,  with  very  heavy  thunder-storms  as  far  north  as  Indiana.  In  the  Lake  region, 
New  York,  and  New  England,  the  rain  very  generally  turned  into  snow,  which  blocbided 
railroads  in  Northern  Michigan  and  westward.  A  secondary  depressioii  was  gradnally 
formed,  which,  at  midnight,  became  quite  marked  in  Delaware  and  New  Jersey.  8ome 
of  the  highest  hourly  wind-velocities  are — Grand  Haven,  38 ;  Marqaette,  36 ;  Alpens, 
44;  Erie,  52:  Saint  Louis,  48;  Pike's  Peak,  72;  Lexington,  Ky.,  52;  Knoxville,  56; 
Smithyille,  N.  C,  37 ;  Cape  Hatteras,  44  ;  and  New  Jersey  coast,  40  miles.  The  Signal- 
Service  tri-daily  charts  apparently  indicate  that  the  northern  branch  passed  north- 
eastward into  Canada,  leaving  a  secondary  depression  in  the  Lower  Lake  region, 
which,  on  the  17th,  united  with  the  southern  branch  on  the  New  England  coast.  Snow, 
with  brisk  and  high  but  diminishing  north  to  west  winds,  oontinaed  in  the  Lake 
region  and  Ohio  VaUley.  Northwesterly  gales,  with  clearing  weather,  were  reported 
^m  the  Carolinas  to  New  York,  and  destructive  easterly  gales,  with  rain  or  snow,  in 
New  England,  Nova  Scotia,  New  Brnnswick,  and  the  Saint  Lawrence  Valley.  At  Port 
Huron  the  wind  blew  at  the  rate  of  42;  Escanaba,  52;  Sandy  Hook,  55;  Thatcher's 
Island,  40 ;  and  Eastport,  57  miles  per  hour.  Cautionary  signals  were  displayed  on 
the  14th  at  Milwaukee  and  Grand  Haven;  15th,  from  Wilmington  to  New  York;  16tb, 
from  New  York  to  Eastport;  and  warnings  were  sent  to  Canadian  stations,  all  of  which 
were  fnlly  justified.  Reports  irom  the  Bermudas  indicate  that  this  storm  was  felt 
there  on  the  17th  and  18th,  with  a  northwest  gale  on  the  19th,  of  42  miles  per  hour. 

No.  V. — ^There  are  indications  of  this  storm  having  advanced  southeastward,  over 
Utah  and  New  Mexico,  to  the  valley  of  the  Rio  Grande.  However,  its  path  has  only 
been  traced  irom  the  19th.  During  its  northeastward  conrse  it  increased  in  extent  and 
force.  Many  vessels  canght  in  it  were  wrecked,  damaged,  detained,  or  forced  to  seek 
shelter  when  possible.  During  the  19th  heavv  thnnder-storms  and  gales  prevailed  in  the 
Gnlf  States,  and  heavy  snows  thence  northward  to  Kansas,  Missouri,  and  Sonthem 
Indiana,  with  the  following  velocities:  Dodge  City,  40 ;  Vickbsnrg,  36 ;  New  Orleans, 40; 
Mobile,  38  miles ;  Pike's  Peak,  terrific  gale,  and  the  severe  "  norther''  mentioned  above. 
On  the  20th  it  became  very  extensive.  In  the  South  Atlantic  and  Gnlf  States  heavy  rains 
fell — ^remarkably  heavy  on  the  coast  of  the  Carolinas — accompanying  thander-storms 
and  severe  gales.  For  several  hundred  miles  off  the  coast  of  the  first  district  vessels 
reported  having  experienced  heavy  gales  and  hurricanes.  From  Arkansas  to  the  lakes 
and  the  Alleghf^nies,  heavy  snows  fdl,  with  high  winds  and  occasional  galea.  In  the 
Middle  Stateis  and  New  England  snow  commenced  falling,  turning  into  heavy  rain 
along  the  Middle  Atlantic  coast,  with  severe  easterly  gales  and  very  heavv  seas  as  far 
north  as  the  coast  of  Massachusetts.  At  11  p.  m.  an  isobaric  curve  of  29.40  was  traced 
from  Southeastern  Virginia  to  Central  Pennsylvania,  while  the  curve  of  29.70  indaded 
nearly  the  whole  of  the  South  Atlantic  States,  Middle  States,  lower  lakes,  and  lAke 
Huron.  Maximum  velocities  of  wind  occurred  at  Saint  Mark's,  Fla.,  35 ;  SmithviUe,  N. 
C,  60 ;  Cape  Hatteras,  72 ;  Kittyhawk,  64 ;  Cape  Henry,  48 ;  Norfolk,  42 ;  Cape  May,  40 ; 
Bamegat,  50 ;  Lon^r  Branch,  Sandy  Hook,  and  New  York,  60 ;  and  Erie,  36  miles.  At  Cairo, 
steamers  were  obh^^  to  cease  running  on  account  of  the  heavy  snow,  which  fell  to  the 
depth  of  13  inches  in  about  24  hours.  During  the  21st  it  continued  northeastward,  car- 
rying destruction  with  it  Hurricanes  continued  to  be  reported  off  the  South  Atlantic 
coast.  Light  snow*  continued  in  the  Lower  Lake  region,  and  heavy  snow  or  sleet  in  the 
Saint  Lawrence  Valley,  New  England,  and  Nova  Scotia,  partly  turning  into  rain  along 
the  coast.  Many  vessels  were  wrecked  and  lives  lost,  and  others  sought  shelter  in 
different  harbors.  Some  of  the  highest  wind- velocities  are  given:  New  Haven,  44; 
New  London,  54;  Boston,  52;  Thatchei-'s  Island,  60;  Portland^  60;  and  Eastport,  64 
miles.  This  storm  moved  northeastward  over  New  Brunswick,  beyond  the  limit  of  the 
stations,  on  the  22d.  Cautionary  signals  were  ordered  to  be  displayed  in  its  advance  on 
the  19th  from  Texas  to  North  Carolina,  and  20th  from  Virginia  to  Maine.  Canadian 
stations,  along  Lake  Ontario  and  in  the  Saint  Lawrence  Valley,  were  notified  of  its  ap- 
proach on  the  20th.  All  of  these  were  fully  Justified,  except  those  for  the  Texas  coast, 
which  were  ordered  rather  late. 

No.  VI.— The  observations  indicate  that  this  storm  was  felt  on  the  2l8t  and  22d  at  the 
stations  in  the  Western  Territories.  During  the  23d  rainy  weather  extended  beyond 
the  Lower  Mississippi  Valley,  with  increasing  southeasterly  winds  and  rising  tempera- 
ture. By  11  p.  m.  24th,  a  small  area  was  inclosed  by  isobaric  curve  29.20  in  Illinois  and 
Indiana.  From  thence  to  t  he  Gnlf  and  South  Atlantic  coasts  rainy  weather  had  pre- 
vailed, with  the  southeasterly  winds  increasing  to  gales  along  the  latter ;  from  the  north- 
west to  the  Lake  region,  heavy  snow  and  north  to  east  gales,  reaching  34  miles  per 
hour  at  Grand  Haven.  On  the  25th  there  were  developed  several  depressions  of  29.40 
and  29.50  in  the  Lower  Lake  region  and  on  the  Middle  Atlantic  coast,  within  the  isobaric 
curve  29.70,  which  included  Lower  Michigan,  the  Lower  Lake  region.  Middle  States,  and 
portions  of  New  England  aud  North  Carolina.    In  the  Lake  region  severe  and  heavy 
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siiow-htorni8,  partly  turniDfi;  into  sleet  and  rain,  occarred,  with  east  to  north  winds;  in 
the  Middle  States  and  New  England,  heavy  rains  or  snow,  mostly  the  former,  with 
easterly  winds,  veerinff  to  southerly  and  increasing  to  gales  ;  in  the  South  Atlantic  and 
Eastern  Gulf  States,  neavy  rains,  followed  by  clearing  weather,  with  southeasterly 
graled,  veering  to  westerly  and  diminishing  in  force.  The  wind-velocity  reached  32  miles 
at  Saint  Mark's,  Fla. ;  52  at  Cape  Hatteras ;  45  at  Lon^  Branch ;  36  at  New  York ;  44  at 
New  London ;  48  at  Erie ;  and  34  at  Escanaba.  During  the  26th  the  heavy  weather 
continued  along  the  New  England  coast,  and  extended  to  Nova  Scotia,  Neir  Brunswick, 
and  down  the  Saint  Lawrence  Valley,  with  wind- velocities  at  Thatcher's  Island  of  39 
miles ;  Portland,  44 ;  Eastport,  34,  and  Quebec,  gale.  As  drawn  upon  the  chart,  the  two 
depressions  apparently  combined  on  the  27th,  and  disappeared  over  the  Gulf  of  Saint 
Lawrence  the  28th.  The  northeasterly  gales,  from  Nova  Scotia  to  the  Lower  Saint 
Lawrence  Valley,  were  ver^  severe.  For  this  storm  signals  were  ordered  to  be  dis- 
played from  Florida  to  Maine,  at  Milwaukee  and  Grand  Haven,  and  warnings  were 
sent  to  the  Canadian  stations  from  Lake  Huron  to  the  Saint  Lawrence  Valley.  All 
were  fully  verified  by  the  dangerous  winds  which  followedi 

No.  VII. — By  an  examination  of  the  tri-daily  charts  it  is  observed  that  this  disturb- 
ance was  felt  in  Oregon  and  Western  Montana  on  the  25th,  but  passed  north  of  the 
stations.  Westerly  gales  were  reported  from  Colorado  to  Montana  the  26th  and  27th, 
and  easticrly  gales,  with  snow,  from  Dakota  on  the  27th.  At  11  p.  m.  of  the  last  date, 
the  lowest  pressure  (29.40)  was  central  southwest  of  Cairo.  Snow  fell  during  that  day 
from  Nebraska  and  Kansas  to  Northern  Indiana,  with  high  northeasterly  winds,  but 
thence  southward  to  the  Gulf  severe  thunder-storms  were  reported.  During  the  south- 
^  easterly  gales  along  the  coast  a  number  of  vessels  wvecked,  and  the  maximum  wind- 
velocity  (36  miles)  was  registered  at  Mobile.  At  Dodge  City,  Kans.,  48  to  60  miles  was 
reached.  As  the  central  depression  (lowest  about 29.00,  near  Buffalo)  moved  to  the  Lower 
Lakes  on  the  28th,  furious  north  to  east  snow-storms  prevailed  in  the  northwest,  north,  and 
northeast  of  it,  and  heavy  rains,  with  severe  easterly,  veering  to  southerly  and  westerly, 
gales,  to  the  east  and  south  of  it.  The  anemometer  recorded  50  miles  at  Vicksburg, 
'J2  at  Saint  Mark's,  52  at  Smithville,  56  at  Cape  Hatteras,  46  at  Philadelphia,  72  at  New 
York,  42  at  New  London,  40  at  Toledo,  46  at  Fort  Huron,  and  52  at  Evanston,  111.  Ves- 
sels experienced  very  rough  weather  along  the  Middle  and  South  Atlantic  coasts. 
Daring  the  29th  and  30th  the  storm  disappeared  into  Canada.  In  New  England  and 
the  Lake  region  it  continued  very  severe  on  the  former  of  these  dates,  the  easterly  winds 
rising  to  98  miles  at  Portland  and  34  at  Boston,  and  the  westerly  gales  along  the  lakes 
varying  from  30  to  34  miles  per  hour.  In  advance  of  this  storm  cautionary  signals 
were  hoisted  on  the  27th  along  the  Texas  coast,  from  North  Carolina  to  New  York,  at 
Grand  Haven  and  Milwaukee,  and  the  28th,  along  the  New  England  coast,  and  Cana- 
dian stations  notified  from  Lake  Huron  to  Montreal.  The  display  was  justified  at  all 
of  them. 

No.  VIII. — At  Portland,  Greg.,  this  storm  was  preceded  by  brisk  southerly  winds  and 
rainy  weather  on  the  28th,  and  accompanied  by  a  heavy  hail-storm  on  the  29th.  Snow- 
Htorms  prevailed  during  the  30th  from  Utah  and  Colorado  northward,  and  rapidly  fall- 
ing barometer,  with  warm,  southerly  winds  in  the  southwest.  By  11  p.  m.  of  thp  3lst, 
the  central  area  of  lowest  pressure  had  advanced  southeastward  into  Texas.  On  its 
eastern  side  the  rain-area  reached  the  Lower  Mississippi  Valley,  and  on  its  northwest- 
ern side  severe  snow-storms  continued,  with  northerly  winds,  from  New  Mex^ico  to  Wy- 
oming. Heavy  thunder-storms  were  reported  from  the  Southwest.  At  Dodge  City, 
Kans.,  the  anemometer  registered  from  49  to  55  miles  per  hour  during  the  forenoon. 

TEMPERATURE    OF  THE  AIR. 

The  isothermal  curves,  in  red,  upon  Chart  No.  II  illustrate  the  general  distribution 
of  the  temperature  of  the  air  for  the  month.  A  reference  to  the  table  in  lower  left- 
hand  comer  upon  the  same  chart  shows  that  it  has  averaged  above  that  for  many 
years  at  the  Pacific  coast  stations,  and  2^.5  above  at  Salt  Lake  City.  In  the  remain- 
ing sections,  the  average  has  been  below  the  normal  from  1*^  to  7^.5,  the  difference  be- 
ing greatest  for  the  Northwestern  States.  At  Virginia  City,  Cheyenne,  Denver,  and 
Santa  F6,  it  has  averaged  from  0^.6  to  3^.7  below.  Minimum  and  maximum  tempera- 
tures, respectively,  for  the  month,  are  given  for  the  following  stations,  viz:  Pembina, 
—270,350;  Breckenridge,  — 30^^,  440  ;  Duhith,  — 10^,  43°  ;  Bismarck, —22o,  42° ;  Chey- 
enne, —30, 6O0 ;  Virginia  Citv,  — 19°,  52 ;  Salt  Lake  Cir v,  —18^,  65° ;  Pikes'  Peak.  —20°, 
25° ;  Santa  F^,  5^,  60° ;  Leavenworth,  2°,  68^ ;  Marquette,  --60,  53^  ;  Alpena,  —6°,  62<^ ; 
Erie,  40,690;  Cincinnati,  I60,  730 ;  Oswego,  6°,  59^;  Malone,  N.  Y.,  — 40,  650  ;  Mount 
Washington,  — 25o,  470 ;  Eastport,  Qo,  45°  ;  New  York,  12o,  70o ;  Washington,  14o,  76o ; 
Fort  Gibson,  70, 83° ;  Indianola,  37o,  8O0  ;  New  Orieans,  39o,  79o ;  Savannah,  30o,  8O0 ;  and 
Key  West,  59o,  860. 

Manges  of  temperature. — In  addition  to  the  above,  some  of  the  greatest  ranges  are  for 
Saint  Louis,  Manhattan,  Kans.,  and  Omaha,  68O;  Pittsburgh,  72^  ;  North  Platte,  740; 
and  Dodge  City,  8O0.    Some  of  the  least  ranges  are  for  Portland,  Oreg.,  26" ;  San  Fran- 
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Cisco,  29° ;  San  Diego  and  Thatcher's  Island,  Mass.,  34° ;  Cape  May,  36° ;  Newport,  39° ; 
Qalveston,  40^ ;  Tybee  Island,  Ga.,  U^ ;  and  Mobile,  45^. 

FroaU  and  tee,  destmctive  to  frnits  and  early  vegetables,  besides  those  mentioned  in  con- 
nection with  the  movement  of  high-pressure  areas :  12th,  peaches  killed  at  Wythe ville, 
Ya. ;  13th  and  28th,  Hnmboidt,  Tenn.,  fruit  and  early  vegetables  killed ;  13th  to  18th, 
Benettsville,  K^.,  peaches  killed ;  16th  to  19th,  Baxter  Springs,  Kans.,  peaches  killed ; 
18th,  Dodge  City,  Kans.,  all  frnit  killed;  18th  to  23d,  McNiinnville,  Tenn.,  peaches 
killed ;  19th,  Oaperville,  Va.,  all  frnits  killed ;  20th,  Melissa,  Houston,  and  Austin,  Tex., 
vegetation  and  frnits  killed ;  20th,  21st,  and  22d,  Humboldt,  Tenn.,  and  Monticello,  Ark., 
fruits  and  vegetables  injured ;  21st  and  29th,  Gilmer,  Tex.,  fruit  injured ;  24th,  Norfolk, 
y  a.,  pears  damaged ;  25tn«  Ringgold,Ohio,  fruit,  &c.,  killed;  26th,  Keokuk,  Iowa,  peaches 
injured;  31st,  Alta  Vista,  Va., and  Louisville, 111., peaches  killed;  during  the  month, 
much  damage  at  ClarkesviUe,  Tex. ;  peaches  killed,  and  pears  partly,  Attaway,  N.  C. ; 
and  fruit  killed  at  Asheville,  N.  C. 

PRECIPITATION. 

Upon  Chart  No.  Ill  is  represented  the  distribution  of  rain-fall  and  melted  snow  for 
the  present  month.  The  amount  of  snow  caught  in  the  gauges  was  frequently  less 
than  the  actual  fall  in  the  northern  sections,  owing  to  loss  during  the  prevalence  of  high 
winds  and  gales.  Except  the  slight  deficiency  in  the  South  Atlantic  States  and  the 
average  fall  in  Minnesota,  the  precipitation  has  largely  exceeded  the  normal. 

Snow-fall, — Reports  of  snow-fall  vary  from  18  to  35.5  inches  in  Maine,  17  to  39  in 
Vermont  and  New  Hampshire,  3.5  to  14  in  Massachusetts,  Connecticut,  New  Jersev,  Vir- 
ginia, Alabama,  Arkansas,  and  Tennessee ;  9  to  31.5  in  Kentucky,  Ohio,  Indiana,  Illinois,   . 
and  Iowa ;  12.5  to  44  in  Michigan  and  Wisconsin,  10  to  21  in  Minnesota  and  Dakota, 
7.5  to  38  in  Kansas,  Nebraska,  Colorado,  and  Utah. 

Bainy  days, — ^The  number  of  days  during  which  rain  or  snow  fell  averages  as  follows: 
Middle  Atlantic  States  and  New  England,  14 ;  South  Atlantic  and  Gulf  States,  10 ;  Ohio 
Valley  and  Tennessee,  15 ;  Lower  Lake  region,  21 ;  Upper  Lake  region,  15 ;  Upper  Mis- 
sissippi and  Lower  Missouri  Valleys,  13 ;  Rocky  Mountain  stations,  14.  At  Portland, 
Greg.,  26  rainy  days  were  recorded ;  San  Francisco,  10,  and  San  Diego,  4. 

Cloudy  days, — The  number  for  New  England  varies  from  6  to  17 ;  Middle  Stat'es,  5  to 
17 ;  South  Atlantic  States,  3  to  10 ;  Gulf  States,  3  to  16 ;  Tennessee  and  Ohio  Valley.  4 
to  17 ;  Lake  region,  6  to  21 ;  west  of  the  Upper  Mississippi  Valley,  7  to  16 ;  To^'itories, 
9  to  17. 

Hail, — The  following  have  been  reported  in  addition  to  those  mentioned  before :  on 
1st,  Creswell,  Kan. ;  5th,  Genoa,  Nebr. ;  10th,  Cresco,  Iowa;  15th,  Houston,  Tex. ;  16tb, 
Hudson,  Cleveland,  and  near  Cincinnati,  Ohio :  17th^ebec,  Me. ;  20th  and  28th,  New 
Germantown,  N.  J. ;  25th,  Astoria,  Oreg.,  and  Miiford,  Del. ;  l^th,  Danville,  Ky. 

Droughts, — In  the  southern  part  of  New  Mexico,  a  scarcity  of  water  is  reported  on 
the  3d. 

Floods, — On  the  6th,  7th,  and  8th,  in  the  vicinity  of  La  Crosse,  Wis. ;  9th,  at  Contoo- 
cookville,  N.  H.,  mills  stopped ;  19th,  lower  part  of  Galveston  flooded  by  water  being 
driven  in  from  the  Gulf  during  the  southeast  gale;  25th  and  26th,  rivers  in  New  Eng- 
land high  and  overflowing  at  many  points :  ^th,  Illinois  and  Sangamon  Rivers,  111., 
out  of  their  banks ;  29th,  Billerica,  Mass.,  Concord  River  higher  than  for  forty  years 
past ;  30th  and  31st,  Cairo,  floods  and  break  in  levee. 

RELATIVE  HUMIDITY. 

The  average  relative  humidity  for  the  month  ranges  on  the  New  Jersey  and  New 
England  coast«  from  70  to  78  per  cent. ;  Middle  Atlantic  States,  56  to  68 ;  South  Atlantic 
States,  58  to  60 ;  Tennessee  and  the  Gulf  States,  59  to  72 ;  Ohio  and  the  Upper  Missis- 
sippi Valleys,  64  to  74 ;  Lake  region,  69  to  82 ;  Lower  Missouri  Valley,  69  to  80 ;  ViJley 
or  the  Red  River  of  the  North,  79  to  87 ;  Pacific  coast,  67  to  79.  Dry  stations, — Santa 
F6  and  Colorado  Springs,  45  per  cent. ;  Denver,  53 ;  Lynchbnrg,  56 ;  Bismarck,  57. 
Moist  stations, — Mount  Washington,  88;  Pembina,  87;  Milwaukee  and  Albany,  82; 
Cleveland,  Erie,  and  Evanston,  81 ;  Omaha,  80. 

WINDS, 

Prevailing  toinds, — By  an  examination  of  Chart  II,  it  will  be  seen  from  which  direc- 
tion the  winds  have  blown  most  frequently.  The  arrows  fly  with  the  wind.  Gener- 
ally, they  point  from  the  high  toward,  inclining  somewhat  to  the  right  of,  the  low 
pressure. 

Total  movements, — The  largest  total  movements  of  the  air,  excluding  directions,  have 
been  recorded  at  the  following  stations  :  Pike's  Peak,  (30  days  only,)  19,781  miles; 
Sandy  Hook,  15,815;  Long  Branch,  14,376 ;  Thatcher's  Island,  13,600 ;  Bamegat,  12,865; 
Dodge  City,  11,.571.  The  smallest  total  movements  reported  are :  Portland,  Oreg.,  3,162 
miles;  Virginia  City,  3,590;  Lynchburgh,  3,920;  Burlington,  Vt.,  4,643;  Nashville, 
4,710 ;  Augusta,  Ga.,  4,920. 

Maximum  velocities,  in  addition  to  those  given  above,  have  been  recorded  at  Gaines- 
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Tille,  Ga.,  70  miles  per  hoar  on  the  19th ;  Freehold,  N.  J.,  over  60,  Stapleton,  N.  Y., 
estimated  at  70,  and  Flushing,  N.  Y.,  N.  E.,  60,  26th ;  Mount  Washington,  N.  W.,  96, 
6th.  S.  E.  76,  21st,  and  N.  W.  100,  22d. 

Tornadoes  are  reported  to  have  occurred  at  Hazel  Green,  Grant  Co.,  Wis.,  and  Has- 
sard,  Ralls  Co.,  Mo.,  on  the  10th;  near  Lamed,  Kans.,  5th ;  South  Hartford,  Washing- 
ton Co.,  N.  Y.,  21st. 

VERIFICATIONS. 

ProhdbilitieSy  as  worked  up  three  times  each  day  and  issued  to  the  public,  of  the 
weather  for  the  ensuing  twenty-four  hours,  have  b-^en  carefully  compared  "^  ith  the 
actual  conditions  following.  The  percentage  of  verifications  has  averaged  93.7  for  New 
England :  95.4  for  the  Middle  States ;  91.7  for  the  South  Atlantic  States ;  94  for  the 
Eastern  Gulf  States ;  83.7  for  the  Western  Gulf  States ;  91.8  for  Tennessee  and  the  Ohia 
Valley ;  90  for  the  Lower  Lake  region ;  91.3  for  the  Upper  Lake  region  ;  89.4  for  the 
Upper  Mississippi  Valley;  85.5  for  the  Lower  Missouri  Valley.  The  average  per- 
centage of  verifications  for  the  month  is  90.6. 

Cautionary  signals. — Out  of  167  displayed  at  stations  along  the  Gulf  and  Atlantic 
coast,  Milwaukee  and  Grand  Haven,  the  only  stations  along  the  lakes  warned  during 
the  month,  159  were  justified,  and  8  not  justified,  by  succeeding  wind- velocities  of  25 
miles  per  hour.  It  may  be  stated  here  that,  during  cold  weather,  especially  while 
snow  is  falling  and  the  wind  blowing  on  the  coast, fiavigation  becomes  dangerous  with 
even  less  than  25  miles  of  hourly  velocities.  A  few  cases  have  been  reported  in  which 
the  signals  have  been  ordered  late :  and  40  from  scattered  stations,  with  hourly  veloci- 
ties ranging  from  25  to  54  miles,  wnere  signals  were  not  ordered  to  be  displayed. 

NAVIGATION. 

Muscatine,  Iowa,  first  boat  of  season  arrived  7th ;  Achusnet  River,  at  Fairfield,  Mass., 
was  clear  of  ice  7th,  frozen  over  20th,  clear  23d ;  Plattsmouth,  Nebr.,  heavy  ice  in  Mis- 
souri River  28th  ;  ice  on  the  Hudson  River  remained  firm  at  Newburgh,  2d,  moved  out 
the  4th,  river  open  to  Ponghkeepsie  and  navigation  resumed  the  6th  ;  navigation  not 
suspended  on  Seneca  Lake,  N.  Y.,  during  the  winter ;  Buffalo,  N.  Y.,  ice  in  lake 
six  inches  thick  1st,  Ice  went  out  of  river  8th  ;  Middletown,  Conn.,  river  free  of  ice 
9th,  New  York  steamer  arrived  the  17th ;  Mississippi  opened  at  Dubuque,  Iowa,  13th  ; 
river  clear  at  Davenport  4th  and  24th,  first  boat  arrived  7th  ;  ice  went  out  of  harbor 
at  Cleveland,  Ohio,  6th ;  Rochester,  N.  Y.,  ice  went  out  of  river  7th ;  Omaha,  Nebr.,  ice 
went  out  of  river  below  bridge  31st ;  Grand  Haven,  Mich.,  navigation  resumed  11th  ; 
forty  miles  south  of  Sable  Island,  Nova  Scotia,  navigation  obstructed  by  ice-fields. 

Ice, — At  Green  Spring,  Ala.,  ice  formed  half  inch  thick  mornings  of  21st  and  22d ; 
Gainesville,  Ga.,  ice  three-sixteenths  inch  thick  on  fruit-trees,  &c.,  19th;  Point 
Pleasant,  La.,  ice  half  inch  thick  21st ;  Brookhaven,  Miss.,  ice  formed  21st  and  22d  ; 
Spartanburg,  S.  C,  ice  formed  29th  und  30th;  Terrell,  Texas,  ground  frozen  half  inch 
29th  ;  Belmont  Fai  m,  Tex.,  ice  suflSciently  thick  to  bear  a  man's  weight  21st ;  Corsi- 
cana,  Tex.,  ice  formed  21st ;  North  Palermo,  N.  Y.,  mill-pond  ice  fifteen  inches  thick 
the  6tb ;  Malone,  N.  Y.,  pond-ice  twenty  inches  thick  7th. 

Height  of  rivers, — Upon  Chart  No.  Ill  is  printed  a  table  giving  the  highest  and  lowest 
marks  and  the  dates  upon  which  they  occurred.  The  Red  River  fell  quite  steadily 
from  the  1st  to  the  11th,  and  rose  almost  continuously  after  that  date.  The  Missouri, 
at  Leavenworth,  fell  slowly  until  the  5th,  after  which  it  rose  and  fell  through  intervals 
of  three  or  four  days.  The  Mississippi,  at  Vicksburg,  on  the  31st,  was  within  three 
inches  of  the  highest  given  for  the  1st  and  4th ;  at  Cairo,  the  '*  danger-point "  was 
reached  on  the  22d,  and  continued  above  afterward ;  at  Memphis,  '^  danger-^point  *^ 
reached  on  30th;  at  Vicksburg,  above  ''danger-point"  from  Ist  to  13th,  below  from 
14th  to  26th,  and  above  from  27th  to  close  of  month.  At  Nashville,  the  Cumberland 
fell  2  feet  2  inches  from  1st  to  9th,  rose  20  feet  2  inches  by  2lst,  fell  8  feet  8  inches  by 
24th,  reached  highest  30th,  and  fell  3  feet  next  day.  The  Lower  Ohio  rose  quite 
steadily  after  the  dates  of  the  lowest  water-marks. 

WATER  TEMPERATURSS. 

The  maximum  and  minimum  temperatures  only  are  given  in  the  table  on  Chart  No. 
II,  for  stations  along  the  lakes,  rivers,  and  coasts.  The  least  range,  1^,  was  recorded 
at  Duluth,  Detroit,  and  Milwaukee ;  the  greatest  range,  24^,  at  Shreveport. 

ATMOSPHERIC  ELECTRIOITT. 

Auroras. — Those  of  the  24th,  25th,  and  26th  were  very  extensively  observed.  Dis- 
plays were  reported  as  seen  on  the  1st  at  Albany,  N.  Y.,  Davenport,  Iowa;  12th,  Monti- 
cello,  Iowa,  Rocky  Run,  Wis. ;  13th,  Florida,  Mass.,  Stapleton,  N.  Y. ;  14th,  Frankford, 
Ho. ;  24th,  Portland,  Me.,  Waltham,  Mass.,  North  Argyle  and  Malone,  N.  Y.,  Wood- 
stocK,  Vt.,  Mount  Washington,  N.  H. ;  25th,  Af  ton,  Cresco,  Noro  Springs,  and  Monti- 
cello,  Iowa,  Duluth  and  Minneapolis,  Minn.,  Rocky  Run,  Utica,  LeRoy  and  La  Crosse, 
Wis. ;  26th,  Acton,  Me.,  Lyndon,  Evanston,  and  Somonauk,  111.,  Duluth,  Minn.,  Afton^ 
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Cresco,  and  Monticello,  Iowa,  Grand  Haven  and  Adrian,  Mich.,  Frankfort,  Mo.,  Utica, 
Bocky  Rnn,  Embarrass,  Milwaukee,  La  Crosse,  and  LeRoy,  Wis.,  Virffinia  City,  Not.  ; 
27th,  Stapleton,  N.  Y.,  Duluth,  Minn.;  29th,  Hutchinson  and  BrecKenridge,  Minn.; 
30th,  Stapleton  and  Malone,  N.  Y.,  Milwankee,  Wis.,  Breckenridge,  Minn. ;  Slst,  Staple- 
ton,  N.  Y.,  Hillsboro',  Ohio,  Duluth,  Minn. 

Thunderstorms. — At  two  or  more  stations  in  Alabama,  on  the  12th,  15th,  and  19th ; 
Arkansas,  11th  and  15th  ;  Connecticut,  13th  and  29th;  Georsia,  16th  and  20th;  Illinois, 
5th  and  10th  ;  Indiana,  10th  and  11th  ;  Iowa,  5th  and  10th  ;  Kansas,  5th,  10th,  and  3Ist; 
Louisiana,  11th,  15th,  and  19th ;  MftiTl&i^d,  15th  and  28th ;  MassachnsetU,  17th  and 
28th ;  Michigan,  10th ;  Mississippi,  10th ;  Nebraska,  5th  ana  10th ;  New  Jersey,  13th, 
16th,  and  28th ;  New  York,  12th,  13th,  26th,  and  28th ;  North  Carolina,  12th;  Ohio,  10th, 
11th,  and  16th ;  Pennsylvania,  12th,  13th,  16th,  and  28th  ;  South  Carolina,  11th  and 
12th ;  Tennessee,  11th  ;  Texas,  5th,  14th,  15th  and  19th ;  Virginia,  25th  and  2'5th  ;  Wis- 
consin, 10th. 

OPTICAL  PHENOMENA. 

MiragCj  recorded  as  follows :  At  EUinwood,  Kans.,  7th ;  Moorhead,  Minn.,  1st,  12th, 
13th,  18th,  20th.  22d,  28th,  29th,  and  31st ;  Fort  Lyon,  Colo.,  18th ;  New  London,  Conn., 
1st,  3d,  4th,  and  28th ;  Breckenridge,  Minn.,  18th,  30th,  and  31st ;  Mount  Washington, 
N.  H.,  11th. 

Solar  haJos, — 1st,  California,  Iow9,  Kansas,  Nevada ;  2d,  Connecticut,  Dakota,  Iowa, 
Kansas,  Michigan,  Minnesota,  Wisconsin:  3d,  Iowa,  Kansas,  Maine,  Minnesota, New 
Mexico,  Wisconsin;  4th,  Connecticut,  Delaware, Georgia, Illinois, Indiana, Kentucky, 
Maine,  Massachusetts,  Michigan,  New  Hampshire,  New  Jersey,  New  York,  North  Caro- 
lina, Ohio,  Pennsylvania,  Tennessee,  Wisconsin,  Virginia;  5th,  Iowa,  Maine,  Massa- 
chusetts, New  Hampshire,  New  York,  Ohio ;  6th,  Maine,  Minnesota,  Pennsylvania, 
Ohio,  New  Jersey ;  7th,  Iowa,  Maine,  North  Carolina ;  8th,  Nebraska,  Ohio,  Michi|^ ; 
9th,  Michigan,  New  York,  Ohio,  Wisconsin ;  10th, Mississippi, Nebraska, Ohio;  Ilth, 
California,  Dakota,  (Georgia,  Iowa,  Michigan,  Minnesota,  Nevada,  New  York,  Vii^nia ; 
12th, Kansas,  Nebraska;  13th, Illinois, Iowa, Kansas, Texas,  Wisconsin ;  14th, Indiana, 
Kentucky, Montana  Territory, Ohio, Tennessee,  Virginia;  15th, Maine,  Vermont ;  16th, 
Maine,  Massachusetts,  Nevada,  New  Hampshire,  New  York,  North  Carolina,  Vermont ; 
17th J  Minnesota,  Rhode  Island;  18th,  Dakota,  Iowa,  Kansas,  Louisiana,  Minnesota, 
Mississippi,  New  Hampshire;  19th,  Dakota,  Illinois,  Indiana,  Iowa,  Kentucky,  Michigan, 
Minnesota,  Nebraska,  Nevada,  New  York,  North  Carolina,  Ohio,  Wisconsin,  West  Vir- 

finia,  Virginia;  20th,  Connecticut,  Iowa, Kansas, Maine, Massachusetts, Missouri, Ne- 
raska.  New  Hampshire,  New  York,  Vermont ;  21st,  Indiana,  Kansas,  New  York,  Oregon ; 
22d,  Illinois,  Indiana,  Iowa,  Kentucky,  Ohio ;  23d,  Connecticut,  Massachusetts,  Michi- 
gan, Nevada,  New  Hampshire,  New  Jersey,  New  York,  Ohio,  Pennsylvania,  Wisconsin ; 
24th,  Kansas,  Michigan,  New  York ;  25th,  Maine,  Nevada,  Wisconsin ;  26th,  California ; 
27th,  Illinois,  Indiana,  Iowa,  Michiran,  Minnesota,  Nevada,  Ohio,Pennsylvania,  Wiscon- 
sin, West  Virginia,  Virginia ;  28th,  Connecticut,  Iowa,  Kansas,  Wisconsin  :  29th,  Hlinois, 
Wisconsin;  30th,  Delaware, Iowa, Maine, Nebraska, New  Hampshire,  Ohio,  Vermont; 
31st,  Nebraska. 

Lunar  halos. — Ist,  Dakota,  Maine,  New  York,  Utah ;  2d,  Colorado,  Illinois,  Iowa,  Kan- 
sas, Missouri,  Michigan,  Nebraska,  New  Hampshire,  New  Mexico ;  3d,  G^rgia,  Hlinois, 
Iowa,  Kansas,  Maine,  Massachusetts,  Michigan,  New  Jersey,  New  Mexico,  North  Caro- 
lina, Oregon,  Wisconsin;  4th, Connecticut, Colorado, Illinois, G^rgia, Kentucky, Maine, 
Massachusetts,  Michigan,  Nebraska,  New  Jersey,  New  York,  North  Carolina,  Pennsyl- 
vania, South  Carolina,  Tennessee,  Virginia,  Wisconsin ;  5th,  Alabama,  Connecticut, 
Georgia,  Illinois,  Maine,  Massachusetts,  Michigan,  Nebraska,  New  Jersey,  New  York, 
North  Carolina,  Ohio, Pennsylvania,  Rhode  Island;  6th,  Alabama, Colorado, Dakota, 
Delaware,  Illinois,  Georgia,  Indiana,  Kentncky,  Maine.  Massachusetts,  Michigan,  Min- 
nesota, New  Hampshire,  New  Jersey,  New  York^  Nortn  Carolina,  Ohio,  Pennsylvania, 
Rhode  Island,  South  Carolina,  Tennessee,  Virginia;  7th,  Colorado,  Indiana,  Iowa,  Kan- 
sas, Minnesota,  Nebraska,  New  Hampshire,  New  Jersey,  New  York,  North  Carolina, 
Rhode  Island,  Tennessee,  Virginia;  dth,  Alabama,  Dakota,  Illinois,  Indiana,  Iowa, 
Maine,  Massachusetts,  Nebraska,  Ohio,  Tennessee,  Wisconsin,  West  Virginia;  9th, 
Alabama,  Illinois,  Indiana,  Louisiana,  Massachusetts,  Michigan,  Mississippi,  New  Jer- 
sey, New  York,  North  Carolina,  Ohio,  Pennsylvania ;  10th,  Dakota,  Indiana,  Nebraska, 
New  Jersey,  North  Carolina, Ohio,  Pennsylvania,  Tennessee,  Virginia;  11th,  Alabama, 
Georgia,  Iowa,  New  York,  North  Carolina ;  12th,  Minnesota,  NorUi  Carolina ;  15th,  New 
Jersey ;  20th,  Maine ;  21st,  Oregon ;  27th,  Wisconsin,  Maine ;  29th,  Nebraska,  Wiscon- 
sin, Kentucky;  30th,  Maine,  Nebraska,  Vermont,  Virginia,  North  Carolina;  3lBt,  Cali- 
fornia, Dakota,  Illinois,  Indiana,  Iowa,  Kentucky,  Michigan,  Nebraska,  Ohio,  Oregon, 
Rhode  Island,  North  Carolina,  Maine. 

MISCELLANEOUS  PHENOMENA. 

Polar  hands  were  observed  at  Gnttenberg,  Iowa,  on  the  9th  and  28th  ;  Carthagena, 
Ohio,  9th,  19th,  and  29th ;  Hanover,  Pa.,  14th ;  Wytheville,  Va.,  3d,  4th,  8th,  9th,  14th 
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and  19th;  Platt8moath,Nebr.,2d;  Dabaque,  29th ;  Smithville,  N.  C,  14th  and  22d ;  Bis- 
marck, Dak.,  7th. 

Zoologicah —  Wild  geese  were  seen  at  Quttenberg,  Iowa.,  8th ;  flying  N.  at  Independence, 
Iowa,  8th  and  10th ;  flying  N.  at  Monticello,  low^,  9th ;  flying  N.  at  Point  Pleasant,  La., 
8th;  flying  N.  at  Standish,  Me.,  29th ;  flying  N.  at  Owing's  Mills,  Mo.,  11th ;  flying  £.  at 
Mendon,  Mass.,  6th ;  seen  at  New  Bedfoi^,  Mass.,  28th ;  flying  W.  at  Hudson,  Mich.,  19th  ; 
flying  N.  at  Clear  Creek,  Nebr.,  24th ;  flying  N.  at  Jacksonsbnrg,  Ohio,  3d ;  flying  N.  at 
Belmont  Farm,  Tex.,  9th,  14th,  and  3l8t ;  flying  N.  at  West  Charlotte,Vt.,  30th ;  flying  N. 
at  Prospect  Hill,  Va.,  27th ;  flying  N.  W.  at  Wy  theville,  Va.,  9th ;  flying  N.  at  Rock  Run, 
Wis.,  10th,  and  S.  9th.  Wild  ducks  were  seen  flying  N.  at  Golden,  Colo.,  28th ;  flying  N.  at 
Monticello,  Iowa,  9th,  and  Independence,  10th;  at  Hudson,  Mich.,  observed  during  month ; 
flying  N.  at  Clear  Creek,  Nebr.,  30th ;  arrived  at  Utica,  Wis.,  6th.  Bobins  arrived  at  Riley, 
111.,  7th;  Afton,  Iowa,  8th;  Independence,  Iowa,  5th;  Gardiner,  Me.,  30th;  Somerset, 
Mass.,  16th  ;  Dumbarton,  N.  H.,  9th ;  Auburn,  N.  H.,  26th ;  Ardenia,  N.  Y., 7th  ;  Starkey, 
N.Y.,6th;  Woodstock,  Vt.,  9th;  Coalville,  Utah,  17th ;  Wautoma,  Wis.,  19th ;  Utica,  Wis.^ 
10th.  BlueJnrde  appeared  at  Riley,  111.,  8th  ;  Standish,  Me.,  29th ;  Somerset,  Mass.,  7th  ; 
Dumbarton,  N.  H.,  7th ;  Auburn,  N.  H.,  12th  ;  Starkey,  N.  Y.,  7th ;  West  Chester,  Pa., 
11th;  Utica,  Wis.,  10th.  £/acA:2>ir(29  first  seen  at  Estes  Park,  Colo.,  7th ;  Somerset,  Mass., 
18th;  Dumbarton,  N.  H.,  9th  ;  Chambersburg,  Pa.,  9th;  TJtica,  Wis.,  10th.  Mocking- 
Inrda  arrived  (during  a  snow-storm)  at  Louisville,  111.,  12th ;  Norfolk,  Nebr.,  12th.  Pur^ 
pie  martin  appeared  at  Laconia,  Ind.,  28th.  Killdeer  seen  at  Utica,  Wis.,  10th.  Lark» 
appeared  at  Riley,  111.,  8th  ;  Emerson,  Nebr.,  30th  :  Chambersburg,  Pa.,  9th.  Song  spar- 
row arrived  at  Somerset,  Mass.,  5th.  Trout  were  observed  in  the  creeks  at  Golden,  Colo., 
9th.  At  Somerset,  Mass.,  Herring  were  first  caught  in  the  Taunton  River  7th,  and  Shad 
30th.  Grasshoppers  hatched  out  at  Estes  Park,  Colo.,  3d  ;  at  Belmont  Farm,  Tex.,  they 
have  remained  alive  all  winter,  and  were  on  wheat  the  25th ;  active  at  Bismarck, 
Dak.,  4th. 

Botanical. — Peach-trees  in  full  bloom  at  Knoxville,  Tenn.,  10th  ;  Anna,  Dl.,  11th  ;  in 
bloom  at  Bennett-sville,  Ky.,  7th ;  budding  out  at  Ringgold,  Ohio,  11th.  Apple-trees 
budding  out  at  Ringgold,  Ohio,  11th.  Plum-trees  in  bloom  at  Prospect  Hill,  Va.,  8th. 
Willow-buds  opened  at  Springfield,  Mass.,  5th.  Elm-trees  budding  at  Monticello,  Iowa, 
31st.    Maple  and  elder  trees  budding  at  Owing's  Mills,  Md.,  18th. 

Prairie  fires  occurred  near  Fort  Lyon,  Colo.,  7th,  18th,  21st,  and  29th. 

Zodiacal  light  was  observed  at  Ellinwood,  Kans.,  12th  and  17th ;  Atco,  N.  J.,  19th^ 
22d,  and  23d  ;  Waterburg,  N.  Y.,  14th,  15th,  19th,  22d,  23d,  and  24th. 

Earthquakes,— Two  slight  shocks  were  felt  about  6  a.  m.  and  1  p.  m.  of  the  25th,  at 
Oakland,  Cal. 

Meteors  were  seen  on  the  1st  at  Nora  Springs,  Iowa,  Beloit,  Wis. ;  6th  and  9th,  Free- 
bold,  N.J. ;  10th,  Florida,  Mass. ;  13th,  Nora  Springs  and  Davenport,  Iowa;  14th,  Penn- 
▼ille,  Pa. ;  19th,  Flushing,  N.  Y. ;  23d,  Florida,  Mass.,  Brookhaven,  N.  Y. ;  26th,  Ben- 
nettsville,  Ky.,  Smithville,  N.  C. 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig,  Gen.,  {Brevet  Assigned j)  Chief  SignaUOfficer,  U,  S,  A, 


MONTHLY  WEATHER  REVIEW,  APRIL,  1876. 

INTRODUCTION. 

In  compiling  the  present  review  the  following  data  have  been  made  use  of,  viz :  The 
tri-daily  charts,  constructed  from  the  simultaneous  observations  taken  at  one  hundred 
and  forty  Signal-Service  stations  and  fourteen  Canadian  stations,  and  telegraphed  to 
this  office  immediately  afterward;  monthly  meteorological  records  of  observations 
taken  at  four  hundred  and  thirty-seven  stations,  including  those  from  the  civilian  vol- 
untary observers,  United  States  naval  hospitals,  United  States  Army  posts,  Canadian 
stations,  and  Signal-Service  stations ;  reliable  newspaper  extracts;  special  reports  from 
various  sections  of  the  country,  and  marine  records. 

The  general  features  of  the  month  were:  (1)  The  slight  deficiency  of  temperature 
throughout  the  Atlantic  States,  the  Lower  Lakes,  and  Canadian  provinces ;  (2)  the 
rarity  of  destructive  storms,  tornadoes,  &c. ;  (3)  the  rarity  of  auroras;  (4)  the  large 
excess  of  rain-fall  in  the  South  Atlantic  and  Gulf  States;  (5)  the  long-continued  high 
water  in  the  Mississippi  between  Cairo  and  Vicksbnrg,  ending  in  the  formation  on  the 
26th  of  the  cut-off  at  the  latter  place ;  (6)  the  rarity  of  destructive  frosts ;  (7)  the  heavy 
snow-storm  of  the  4th  and  5th  in  New  England. 

BAROMETRIC  PRESSURE. 

The  general  distribution  of  atmospheric  pressure  for  April  is  shown  by  the  isobars 
upon  Chart  No.  II,  which  exhibit  characteristic  differences  as  compared  with  the  charts 
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for  April,  1874  and  1875.  A  comparatively  low  pressure  is  shown  for  April,  1876,  in 
the  Northwest,  bat  about  the  same  pressure  in  the  South  Atlantic  and  Eastern  Gulf 
States,  the  Pacific  coast,  and  Nova  Scotia,  as  compared  with  the  two  preceding  jean. 

Barometric  range. — ^The  barometric  ranges,  reduced  to  sea-level,  have  been  as  fol- 
lows: Large  ranges— Alpena,  1.45  in.;  Bismarck,  1.20;  Buffalo,  1.24;  Breckenridge, 
1.23;  Detroit,  1.15;  Escanaba,  1.43;  Grand  Haven,  1.15 ;  Marquette,  1.58 ;  North  PlaUe, 
Oswego,  and  Pembina,  1.20 ;  Malone,  1.26 ;  Port  Huron,  1.22 ;  Rochester,  1.27.  Smsll 
ranges — Jacksonvillei  0.52;  New  Orleans,  0.46;  Punta  Bassa,  0.37;  San  Diego,  0.40; 
San  Francisco,  0.41. 

Areaa  of  loto  barometer, — In  general  the  tracks  of  the  paths  of  the  areas  of  low  preaa- 
nre  have  lain  decidedly  to  the  northward  of  those  of  1874  and  1875.  Three  hare 
passed  eastward  over  the  Atlantic  States  to  the  Gulf  Stream.  Ten  have  passed  east- 
northeastward  over  the  Lake  region.  Of  these  four  moved  southeastward  to  the  sooth- 
em  boundary  of  Minnesota  and  then  turned  to  the  east-northeast.  But  one  of  these 
has  been  attended  by  winds  attaining  the  force  of  a  gale  on  the  Atlantic  coast. 

No.  I.  This  depression  is  (as  No.  VIII  of  the  Review  for  March)  traced  back  to  the 
Pacific  coast.  It  was  on  the  1st  of  April  central  in  Texas,  but  appears  as  an  insignifi- 
cant depression  until  the  4th,  when  it  had  increased  to  a  storm  off  the  Middle  Atlantic 
coast,  which  subsequently  moved  slowly  northeastward  over  Nova  Scotia.  Northeast- 
erly winds  of  from  twenty-five  to  fifty  miles  were  reported  on  the  4th  and  5th  on  the 
Middle  and  East  Atlantic  coasts,  and  a  heavy  snow-fall  oocurred  in  New  England. 

No.  II.  This  may  be  considered  as  a  branch  of  No.  I,  which  was  definitely  formed 
on  the  morning  of  the  2d  in  Missouri.  It  moved  thence  northward  into  Minnesota, 
and  then  eastward  over  Lake  Superior.  Light  rains,  but  no  high  winds  were  reported. 
Nos.  I  and  II  afford  an  excellent  illustration  of  the  fact  that  a  slight  deficiency  of 
pressure  over  a  large  extent  of  territory,  as,  for  instance,  from  the  Gulf  of  Mexico  to 
California  or  Manitoba,  is  followed  by  a  general  slow  southward  movement  of  cool,  dry 
air  from  British  America,  on  the  southern  borders  of  which  cloud  and  rain  are  formed, 
and  which  latter  may,  under  favorable  circumstances,  give  rise  to  several  local  baro- 
metric depressions,  which  subsequently  increase  into  well-marked  storms.  The  region 
to  which  the  beginnings  of  these  storms  may  be  traced  extends  from  the  northwestern 
portion  of  the  Gulf  of  Mexico  up  to  Central  Mississippi,  Central  Kansas,  and  Western 
Texas. 

No.  III.  Is  located,  first,  at  midnight  of  the  3d  in  Western  Kansas;  it  had  been  pre- 
ceded for  two  days  by  high,  cold  north  and  west  winds  on  Pike's  Peak  and  high  ba- 
rometer in  Ore^n.  The  area  of  low  barometer  rapidly  extended  northward  and  south- 
ward, but  at  midnight  of  the  4th  had  closed  up  to  an  oval  area  central  in  Wisoonsis. 
South  and  west  winds  of  from  20  to  42  miles  were  reported  from  the  Upper  Lakes  on 
the  5th,  and  from  30  to  35  miles  on  Lakes  Ontario  and  Huron  on  the  6tb,  when  the 
central  depression  was  already  beyond  the  limits  of  our  stations  and  apparently  in  the 
valley  of  the  Upper  Saguenay  River. 

No.  IV.  This  low  barometer  was  apparently  central  on  the  morning  of  the  7(h  be- 
tween Lakes  Huron  and  Ontario,  and  might  be  considered  as  a  branch  of  No.  III.  It 
evidently  owed  its  origin  to  the  combination  of  the  moist  southwest  winds  over  the 
Lower  Lakes  in  the  rear  of  No.  Ill,  with  the  cold  northwest  winds  also  following  that 
area.  It  passed  rapidly  eastward  over  New  England  and  to  the  Atlantic,  and  was  a 
well-marked  depression  on  the  morning  of  the  8th,  central  near  the  Bay  of  Fnndy, 
whence  it  moved  slowly  northeastward,  but  does  not  appear  to  have  been  acoompanied 
by  any  high  winds  up  to  the  time  of  being  lost  sight  of  on  the  9th. 

No.  y.  The  barometer  fell  slowly  on  the  5th  and  6th  in  Southwestern  Texas,  with 
cloudy  weather  and  occasionally  brisk  north  and  east  winds.  On  the  morning  of  the 
7th  a  sligcht  local  depression  was  probably  central  between  Galveston  and  Conicana, 
whence  it  moved  slowly  eastward,  increasing  its  dimensions,  and,  accompanied  by 
heavy  rains  and  occasional  brisk  winds,  it  passed  over  the  Florida  peninsula,  11  p.  m. 
of  the  8th,  and  disappeared  on  the  9th  east  of  Florida,  while  light  rains  prevailed  dar- 
ing a  part  of  the  day  on  the  South  Atlantic  coast. 

Nos.  VI  and  VII.  Depression  No.  VI,  which  is  first  located  on  the  morning  of  the  8th 
in  Northern  Daketa,  may  possibly  have  originated  in  that  neighborhood  under  the  in- 
fluence of  easterly  winds  then  prevailing,  while  an  area  of  high  pressure  was  central 
on  Lake  Superior ;  but  more  probable  is  it  that  this  depression  was  the  son  them  end 
of  an  extended  area  in  British  America  parallel  to  the  base  of  the  Rooky  Mountains, 
to  which  we  may  attribute  both  the  low  pressure  in  Oregon  on  the  9th  and  the  high 
barometer  over  British  America  and  Canada  on  the  8th.  On  the  morning  of  the  9th  the 
lowest  barometer  was  in  Eastern  Dakota,  and  a  northerly  gale  prevailMl  at  Bismarck, 
but  high  southerly  winds  in  Minnesota.  The  barometer  fell  very  generally  southward 
to  Texas^  and  the  main  depression  seems  to  have  passed  eastward  and  disappeared  in 
Wisconsin,  while  a  second  depression.  No.  VII,  formed  ou  the  10th  in  Kansas,  as  usual 
under  the  influence  of  prevailing  warm,  southeasterly  winds  ascending  the  plains  east 
of  the  Rocky  Mountains.  The  barometric  depression  attending  the  formation  of  this 
storm  extended  south  to  Texas  and  west  to  California.    Southeast  to  southwest  winds 
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with  raiD  or  bdow,  prevailed  in  Arizona  on  the  11th.  The  barometer  rose  rapidly,  with 
northerly  winds  and  snow  in  Nevada,  Wyoming,  Colorado,  and  Nebraska.  The  storm- 
center  was  well  marked  at  11  p.  m.  of  the  11th  in  Iowa,  after  which  it  rapidly  devel- 
oped into  a  trongh  extending  northeastward  and  soutHwestward,  and  ceased  to  exist 
as  a  well-defined  storm-center  after  the  morning  of  the  12th.  \ 

Nos.  VIII  and  IX.  The  south  western  extremity  of  the  belt  of  low  pressure  that  fol- 
lowed No.  VII  was  attended  during  the  night  of  the  12th'-13th  by  southerly  winds, 
clond,  and  rain  from  Texas  to  Illinois.  On  the  morning  of  the  13th  rain  prevailed, 
with  northerly  winds  in  the  Upper  Mississippi  Valley,  but  with  southerly  winds  in  the 
Ohio  Valley,  and  during  the  day  the  two  depressions,  Nos.  VIII  and  IX,  moved  respect- 
ively from  Indiana  and  Illinois  northeastward.  No.  VIII  had  broken  up  by  midnight 
into  several  small  depressions  over  the  Lower  Lakes.  No.  IX  moved  more  nearly  north- 
ward over  Lake  Michigan,  accompanied  by  heavy  rains  and  occasional  brisk  winds, 
and  disappeared  on  the  14th  in  Northern  Canada,  whence  it  probably  moved  eastward 
to  the  Gulf  of  Saint  Lawrence.  The  barometer  rose  but  little  over  the  Lakes  on  the  15th, 
bnt  on  the  16th  a  moderate  depression,  extending,  however,  over  a  large  area,  seems  to 
have  moved  eastward  into  Northera  New  England  and  to  have  disappeared  over  the 
Gulf  of  Saint  Lawrence. 

No.  X.  A  slight  depression  existed  in  Oregon  on  the  18th,  while  the  barometer  fell 
steadily  in  Manitoba  and  Dakota.  At  11  p.  m.  the  pressure  had  risen  decidedly,  with 
clear,  cold  weather  in  Oregon,  and  the  depression,  which  had  very  possibly  all  the  time 
been  developing  in  British  America  on  the  eastern  slope  of  the  Kocky  Mountains,  and 
had  at  no  time  oeen  central  on  the  western  side,  had  extended  rapidly  southward  into 
Kansas,  whence  it  stretched  as  a  very  elongated  oval  northward  into  Manitoba.  The 
pressure  was  lowest  at  Bismarck,  at  11  p.  m.  of  the  18th,  with  a  southeast  gale;  had 
risen  slightly,  with  calm,  at  7.35  a.  m.,  19th,  after  which  a  brisk  northwest  wind  sprang 
op  and  the  barometer  rose  rapidly.  On  the  19th,  4.35  p.  m:,  the  lowest  isobar  was  an 
ellipse,  whose  axis  nearly  coincided  with  the  western  bonndary  of  Iowa.  The  move- 
ment southwestward  of  this  depression  now  ceased  and  its  northeastward  movement 
began,  (similar  turning-points  in  the  progress  of  the  low  barometers,  Nos.  HI,  VI,  and 
Xit,  are  all  located  in  the  same  neighborhood.)  No.  X  moved  northeastward  and  east- 
ward over  the  Upper  Lakes  into  New  York,  where  it  disappeared  on  the  morning  of 
the  21st.  The  brisk  and  high  winds  that  attended  the  first  part  of  its  course  dimin- 
ished decidedly  in  the  latter  part. 

No.  XI.  llie  barometer  fell  quite  low  in  California  and  Oregon  on  the  21st,  and 
aft^r  7.35  a.  m.,  22d,  rose  rapidly.  The  pressure  was  high,  but  slowly  falling,  on  the 
21st  west  of  Montana,  with  indications  that  a  depression  was  then  forming  in  Wyo- 
ming or  Montana.  At  midnight  of  the  22d  the  barometer  had  risen  over  the  Lake 
region  and  had  fallen  from  Texas  to  Nebraska.  The  depression  may  be  considered  to 
have  been  central  in  Kansas  on  the  morning  of  the  23d,  whence  it  stretched  eastward, 
as  a  trongh  of  low  barometer,  over  Tennessee,  while  high  barometer  and  cool  northerly 
winds  continued  over  the  Lake  region.  Northwest,  and  Ohio  Valley.  During  the  24th, 
the  western  end  of  the  trongh  of  low  pressure  closed  up  under  the  influence  of  the 
steady  flow  of  northerly  winds,  which  reached  into  Texas  by  midnight,  and  the  lowest 
barometer  was  confined  to  the  South  Atlantic  coast.  Although  it  was  now  beyond  the 
limits  of  our  charts,  yet  the  brisk  and  high  northeast  winds  at  the  New  Jersey  coast 
stations,  the  ocean-swell,  and  the  threatening  weather  justify  the  conclusion  that  a 
severe  storm  passed  up  the  Gulf  Stream  on  that  day,  which  may  have  had  an  inde- 
pendent origin  near  the  West  Indies,  but  was  at  least  joined  on  the  morning  of  the 
25th  by  our  No.  XL  The  path  of  the  combined  storms  from  26th  to  2dth  is  represented 
on  Chart  No.  I  as  passing  along  the  coast  of  Nova  Scotia,  and  is  estimated  from  the  in- 
dications afibrded  by  the  isobars  and  winds  reported  from  neighboring  stations. 

Nos.  XH,  XIII,  and  XIV.  The  depression,  which  is  first  definitely  located  at  11  p.  m., 
26th,  in  Northern  Minnesota,  was  preceded  by  a  slight  fall  of  the  barometer  in  Oregon, 
followed  by  a  rise  on  the  25th  and  26th,  attaining  its  maximum  on  the  morning  of 
27th.  Southerly  winds,  rarely  attaining  to  brisk,  and  falling  barometer  prevailed  on 
the  26th  ov«r  the  Northwest,  the  Upper  Lakes,  and  the  Ohio  Valley.  Brisk  northwest 
winds  prevailed  on  the  27th  from  the  Upper  Mississippi  westward,  but  rapidly  dimin- 
ished and  were  rarely  reported  on  the  Upper  Lakes  after  the  depression  had  moved 
eastward.  In  its  passage  over  the  St.  Lawrence  VaUey  this  disturbance  gave  rise  to 
smaller  depressions  in  the  Middle  States  and  New  England  on  the  29th,  some  of  which 
were,  however,  not  of  sufficient  importance  to  be  presented  upon  Chart  No.  I.  One 
of  them,  which  was  central  at  11  p.  m.,  29th,  in  Pennsylvania,  may  be  considered  at  the 
eastern  extremity  of  the  belt  of  low  pressure  extending  from  Indian  Territory  to  the 
Middle  States.  The  southwest  end  of  this  belt  is  represented  by  No.  XIV  as  station- 
ary on  the  30th.  It  developed  into  a  severe  storm,  whose  subsequent  history  belongs 
to*the  month  of  May.  The  eastern  extremity,  constituting  low  barometer  iNo.  XIII, 
moved  northeastward,  and  was,  at  11  p.  m.,  30tb,  off  the  New  England  coast,  with 
a  rapidly-falling  central  low  barometer.    Its  subsequent  history  also  belongs  to  May. 

Areas  o/highoarometer. — In  general,  these  have  not  been  so  well  marked  as  in  April, 
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1875,  and,  in  consequence,  areas  of  extended  frosts  have  been  rare,  and  reports  of  very 
severe  frosts  have  not  reached  ns.  The  genera)  progress  of  the  areas  of  high  barometei 
has  been,  as  usual,  from  British  America  southward  over  the  lakes.  Several  minor 
areas  have,  however,  pushed  northward  from  the  Qulf,  and  these,  together  with  the 
rises  in  the  barometer  that  have  occurred  eastpf  the  AUeghanies  and  west  of  the 
Rocky  Mountains,  show  that  when  an  area  of  low  pressure  is  forming  anywhere  in  the 
region  east  of  the  Rocky  Mountains,  its  influence  is  felt  in  a  very  short  time  on  both 
the  Pacific  and  Atlantic  coasts,  and  on  the  shores  of  the  Gulf  of  Mexico  and  Hudsoo's 
Bay,  as  shown  by  the  inflow  of  air  and  the  rising  pressure. 

No.  I.  This  area  extended,  on  the  morning  of  April  1,  from  the  Middle  and  South 
Atlantic  coasts  northwestward  over  the  Lake  region.  The  pressure  was  highest  on 
Lake  Superior,  with  light  winds  and  calms  north  of  Wisconsin  and  Minnesota.  The 
central  high  pressure  moved  eastward,  and  was,  on  the  morning  of  the  2d,  north  of 
New  York.  The  barometer  had  risen  decidedly  over  New  England  and  the  Gulf  of 
St.  Lawrence,  and  the  southward  flow  of  air  extended  along  the  Atlantic  coast  into 
Georgia,  while  to  the  west  of  the  AUeghanies  warmer,  cloudy  weather  prevailed,  and 
low  barometer  No.  II  originated.  The  pressure  diminished  rapidly  during  the  2d  at  the 
northern  stations,  and  to  a  less  extent  on  the  Atlantic  coast.  On  the  morning  of  the 
3d,  the  pressure  was  highest  east  of  the  Middle  Atlantic  States,  preceding  the  passafi^ 
of  low  barometer  No.  I. 

No.  II.  On  the  3d  and  4th,  while  the  pressure  was  low  at  northern  stations,  sonth- 
erly  winds  and  rising  barometer  prevailed  at  the  southern  stations,  and,  siniaitaneoaaly, 
high  barometer  also  prevailed  on  the  coasts  of  Oregon  and  California.  On  the  morn- 
ing of  the  5th,  while  low  barometer  No.  Ill  was  central  over  Lake  Superior,  cold 
northerly  winds  and  rising  barometer  extended  southward  along  a  portion  of  the  east- 
ern slope  of  the  Rocky  Mountains  into  the  Gulf  States.  The  highest  pressare  was,  on 
the  morning  of  the  6th,  central  in  Southern  Missouri,  and,  on  the  morning  of  the  7th, 
central  in  Tennessee,  after  which  it  passed  eastward  to  the  Atlantic. 

No.  III.  At  11  p.  m.,  7th,  an  area  of  rising  barometer  and  clear,  cold  weather  was 
rapidly  extending  southward  over  the  Upper  Lake  region.  At  11  p.  m.  of  the  8th«wa3 
apparently  central  in  Northern  Michigan,  while  low  barometer  No.  YI  was  central  hi 
Dakota,  and  low  barometer  No.  IV  was  central  in  Nova  Scotia,  and  low  barometer 
No.  y  central  in  Northern  Florida.  The  central  area  of  highest  pressure  moved  slowlj 
southeastward,  being,  at  11  p.  m.  of  the  9th,  between  Lakes  Huron  and  Ontario,  and 
but  little  east  of  that  place  at  11  p.  m.  of  the  10th.  Meanwhile  a  considerable  exten- 
sion of  the  area  of  rising  barometer  and  northerly  winds  had  taken  place  over  the 
Middle  Atlantic  coast,  and,  reaching  into  the  South  Atlantic  States,  formed  a  ridge  of 
maximum  pressure  from  the  Upper  St.  Lawrence  to  Florida.  The  pressare  remained 
stationary  in  the  South  Atlantic  States,  but  fell  in  the  Middle  States  and  Canada,  and 
the  area  of  highest  barometer  remained  off  the  South  Atlantic  coast  until  11  p.  m.  of 
the  13th. 

No.  IV.  The  northerly  winds  and  rising  barometer  in  the  rear  of  low  preasnres  Kos. 
VUI  and  IX  covered  Texas  on  the  14th  at  7.35  a.  m.,  and  extended  thence  slowly  east- 
ward over  the  Southern  States,  remaining,  however,  highest  on  the  Texas  coast  until 
the  16th,  7.35  a.  m.  Meanwhile  a  continuous  southwanl  flow  of  colder  air  was  taking 
place,  with  rising  barometer,  over  Manitoba  and  the  Northwest,  reaching  Indian  Ter- 
ritory and  Missouri  at  7.35  a.  m.  of  the  16th,  and  forming  at  7.35  a.  m.  of  the  17th  a 
ridge  of  high  pressure  from  Manitoba  to  the  Western  Gulf.  The  pressure  now  began 
to  iall  in  Manitoba,  and  the  area  of  highest  barometer,  at  7.35  a.  m.  of  the  18th,  ex- 
tended from  Louisiana  to  Illinois,  whence  it  moved  slowly  eastward,  and  was,  at  7.35 
a.  m.  of  the  19th,  central  in  the  interior  of  North  Carolina,  and,  at  7.35  a.  m.  of  the 
20th,  off  the  South  Carolina  coast. 

No.  v.  In  the  rear  of  low  barometer  No.  X  northerly  winds  extended  southward 
only  as  far  as  Kansas  and  Missouri,  while  southerly  winds  and  rising  barometer  pre- 
vailed in  the  Golf  States,  which  movement  may  apparently  be  described  as  an  exten- 
sion westward  of  the  high  pressure  No.  IV,  or  of  the  general  area  of  high  pressnre 
prevailing  under  the  tropic  of  Capricorn.  The  rising  barometer  in  the  Northwest  ex- 
tended eastward  over  the  Ohio  Valley  and  Lake  region,  reaching  the  Middle  Atlantic 
States  on  the  morning  of  the  22d,  after  which  this  ill-defined  area  of  high  pressoie 
can  be  no  longer  traced. 

No.  VI.  While  low  barometer  No.  XI  was  developing  in  Kansas,  and  the  pressure 
was  falling  in  the  Southern  States,  the  barometer  began  to  rise,  with  northerly  winds 
and  clear  weather,  over  the  Lake  rejrion.  At  7.35  a.  m.  of  the  23d  the  barometer  was 
highest,  with  northeast  winds,  over  Manitoba  and  Lake  Superior,  and  continued  to  rise 
in  that  region,  where  it  was  also  highest,  but  with  calms,  at  7.35  a.  m.  of  the  24th.  It 
had  fallen  slightly  by  7.35  a.  m.  of  the  25th,  by  which  time  the  highest  pressure  had 
passed  to  Illinois  and  Missouri,  whence  it  moved  eastward,  and,  at  7.35  of  the  26th,  ex- 
tended from  Eastern  Tennessee  to  Western  Pennsylvania,  and  was  at  11  p.  m.  of  the 
26th  off  the  South  Carolina  coast,  where  the  highest  barometer  remained  nntil  the 
morning  of  the  28th. 
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TEMPERATURE  OF  THE  AIR. 

/»  general.^The  iaothermal  lines  upon  Chart  No.  II  show  the  general  distribqtion  of 
temperature  for  the  month,  from  which  it  appears  that,  in  comparison  with  the  average 
>f  many  years,  the  month  has  been  slightly  cooler  in  the  St.  Lawrence  Valley  and 
Ltlantio  States,  and  decidedly  cooler  in  the  Lower  Lake  reffion.  It  has  been  slightly 
farmer  in  the  Gulf  States,  Ohio  and  Missouri  Valleys,  and  decidedly  warmer  in  the 
Jpper  Lake  region.  The  average  temperature  at  the  summit  of  Mount  Washington 
lae  been  19^.5,  the  maximum  being  43^  and  the  minimum  0^.  . 

Maximum  temperatureg, — The  maximum  temperatures  for  the  month  have  been :  Den- 
rer,  8*i" ;  Augusta,   Cape  Henr^,  North  Platte,  Vioksburg,  Indianola,  Leavenworth, 
md  Memphis,  85°  ;  Denison,  Saint  Mark's,  and  Savannah,  86° ;  San  Diego  ^nd  Tybee 
Island,  87° ;  Jacksonville,  &dP ;  Montgomery  and  Shreveport,  89° ;  Corsicana  and  I>odge 
:Jity,  90°. 

Minimum  iemperctturea, — ^The  minimum  temperatures  for  April  have  been  as  follows : 
Cheyenne,  Denver,  and  Pembina,  4° ;  fireokenridge,  5° ;  Colorado  Springs  and  Duluth, 
P :  Escanaba,  9. 

Bangea  of  temperature, — ^The  greatest  ranges  of  temperature  have  been*  57°  at  Dn- 
nth ;  59°  at  Yankton  :  60°  at  Bismarck ;  65°  at  Santa  F6 ;  66°  at  Dodge  City ;  69°  at 
3reckenridge  and  North  Platte ;  71°  at  Cheyenne  and  Colorado  Springs ;  73°  at  Pem- 
>ina ;  78°  at  Denver.  The  least  ranges  have  been  37°  at  Charleston,  Portland,  Me., 
Cybee  Island,  and  Smithvillej  36°  at  JLong  Branch,  New  Orleans,  and  Newport ;  35° 
It  Thatcher's  Island ;  34°  at  Indianola  and  Mobile ;  33°  at  Cape  May  and  Wood's  Hole ; 
11°  at  San  Francisco ;  30°  at  Eastport ;  29°  at  Galveston. 

FrastSf  or  temperatures  low  enough  to  form  ice,  have  been  reported  at  various  sta- 
nons  in  the  following  States,  on  the  respective  dates :  2d,  New  Jersey  ;  4th,  Tennessee; 
>th,  North  Carolina,  West  Virginia ;  6th,  Ohio,  Tennessee,  West  Virginia ;  7th,  Kansas, 
Maryland,  South  Carolina,  North  Carolina,  West  Virginia ;  8th,  North  Carolina,  South 
[Carolina,  West  Virginia ;  9th,  New  Jersey,  North  Carolina,  South  Carolina,  West  Vir- 
ginia; 10th,  New  Jersey,  South  Carolina,  West  Virginia;  llth^  Virginia;  12th,  Cali- 
ornia,  Illinois :  13th,  California ;  14th,  Kansas ;  15th,  Mississippi ;  17tn,  Illinois,  Iowa, 
Tennessee,  Michigan,  North  Carolina,  New  Jersey  ;  18th,  Illinois,  Iowa,  Kansas,  Ken- 
tucky, North  Carolina,  Maryland,  New  Jersey,  New  York,  Pennsylvania,  Tennessee ; 
I9tb,  Georgia,  Maryland,  New  Jersey,  North  Carolina,  Ohio,  Pennsylvania,  South  Car- 
>Iina,  Tennessee ;  20th,  New  Jersey ;  21st,  Wisconsin ;  22d,  Iowa,  Wisconsin ;  24th, 
IVisconsin ;  25th,  Illinois,  Ohio,  Michigan,  Tennessee ;  26th,  Maryland,  Ohio,  Penn- 
lylvania,  Tennessee,  Virginia,  West  Virginia;  27th,  Massachusetts,  New  Jersey,  New 
ifork,  Ohio ;  28th,  Minnesota,  Nebraska ;  29th,  Minnesota,  Michigan,  Ohio,  Tennessee, 
(Vest  Virginia ;  30th,  Illinois,  Indiana,  Iowa,  Michigan,  New  Jersey,  New  York,  Ohio, 
lifost  of  these  frosts  were  to  a  slight  extent  only  injurious  to  vegetation. 

^RECIMTATION. 

In  general, — The  precipitation  of  rain  and  melted  snow  is  shown  by  Chart  No.  III. 
The  comparison,  with  the  average  for  many  years,  shows  a  large  excess  in  the  South 
Atlantic  States  and  Portland,  Oreg.,  and  a  decidea  excess  in  the  Eastern  Gulf  States 
ind  Upper  Mississippi  Valley.  A  deficiency  is  apparent  in  the  Ohio  Valley  and  Ten- 
lessee. 

Snow-fall — The  following  snow-falls  (in  inches)  are  reported  from  the  volunteer  sta- 
iions  :  Colorado,  Golden  City,  11.4,  Estes  Park,  5^ ;  Connecticut,  Sonthington,  3^,  Cole- 
)rook,  10;  Dakota,  Firesteel,  1^;  Iowa,  Monticello,  1,  Council  BlufiEB,5i  and  6.3,  Rock- 
bnl,  6^,  Nora  Springs,  7^ ;  Kansas,  LeRoy ,  5,  Ellinwood,  6^ ;  Maine,  West  Waterville, 
12^,  Orono,  9 ;  Massachusetts,  Somerset,  3^,  Springfield,  4,  Andover,  8,  Lawrence,  13, 
KVorcester,  13,  (fell  on  4th,)  Westboro,  13,  Waltham,  14,  Florida.  15,  (at  close  of  month 
;he  snow  was  1  foot  deep  in  the  forests;)  Missouri,  Coming,  3 ;  Nebraska,  Norfolk,  5, 
3^en6a.  121 ;  New  Hampshire,  Plaistow  and  Shelbum,  111,  Auburn,  29 ;  New  York,  Jack- 
lonville,  1,  South  Hartford,  2,  South  Trenton,  3^ ;  Vermont,  Newport,  5,  Woodstock,  12, 
krafford,16;  Virginia,  Snowville,  1 ;  Wisconsin,  LeBoy,  21,  Neillsville,  6-8.  Thesnow- 
itorm  of  the  1st  was,  at  Denver,  Colo.,  considered  to  be  the  severest  experienced  in 
tight  years.  The  melting  of  the  snow  in  the  Great  Salt  Lake  Valley  gave  rise  to  great 
imids  there  on  the  26th,  and  on  30th,  creeks  were  steadily  rising  in  Colorado. 

Heavy  raine, — 1st  to  3d,  Carlowville,  Ala.,  in  40  hours  8.75  inches  rain ;  also  at  Mont- 
gomery, Ala.,  over  8  inches ;  at  Troy,  Ala.,  on  1st  and  2d,  4.8  inches ;  Guttenbnrg,  12th 
rO  13tb,  3.3  inches  rain,  causing  floods  in  creeks;  Oregon,  Mo.,  heavy  rain-storm  11  th, 
'aising  the  creek  6  feet  higher  than  ever  known. 

HaU. — Hail-storms,  sometimes  of  considerable  severity,  were  reported  as  follows : 
st,  Brookhaven,  Miss. ;  12th,  Mattoon,  Decatur,  111.,  Atchison.  Kans.,  Woodmere  Ceme- 
ery,  Mich. ;  14th,  Fort  Wayne,  Ind.;  15th,  Wabash,  Ind.;  I9th.  Stanley,  Kans. ;  22d, 
Topeka  and  Manhattan,  Kans.,  (stones  2  inches  in  diameter  fell,  and  to  a  depth  of  10 
nches;)  23d,  Howard,  Nebr.;  26th,  Ellinwood,  Kans.;  27th,  Book  Island,  Erie,  HI.; 
!9th,  Ellinwood,  Kans. 
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Droughts.—Bxit  few  droughts  have  been  reported.  At  Newport,  Fla.,  at  tbe  close  of 
the  month  the  potatoes  were  saffering  from  drought.  At  Wellborn,  Fla.,  the  month 
was  dry,  and  cotton  and  corn  were  dying.  At  Wilsonville,  Ala.,  crops  were  snfferiDg 
at  the  close  of  the  month. 

Eainy  days. — ^The  number  of  rainy  days,  as  recorded  by  the  Signal-Service  observers, 
is  greatest  in  the  Lower  Lake  region,  where  it  amounts  from  13  to  19 ;  in  the  Upper 
Lake  region,  it  ranges  from  7  to  9.  On  the  Middle  Atlantic  coast,  the  range  is  from  11 
to  17.  In  New  England,  from  10  to  15.  In  the  South  Atlantic  and  Eastern  Gulf  States, 
the  range  is  from  b  to  10.  In  the  Northwest,  the  numbers  range  from  8  to  15 ;  Mount 
Washington,  13.  The  greatest  number  of  rainy  days  reported  is  22  at  Portland,  Oregon, 
and  20  at  Pittsburgh. 

Cloudy  days. — ^The  number  of  cloudy  days,  as  reported  by  the  volunteer  observers, 
is  about  as  follows:  In  the  South  Atlantic  Staten,  3  to  9;  Eastern  Gulf,  7  to  10;  Mid- 
dle and  Eastern  States,  5  to  14  ;  for  the  Lake  region  and  Northwest,  6  to  12 ;  for  tbe 
Southwest,  3  to  6. 

RELATIVE  HUMIDITY. 

The  average  relative  humidity  for  the  month  is  from  70  to  75  per  cent,  at  stations  on 
the  immediate  Gulf  coast;  about  65  per  cent,  for  stations  on  the  South  Atlantic  coast; 
about  70  per  cent,  for  the  Middle  Atlantic  coast  stations.  It  diminishes  as  we  proceed 
toward  the  Ohio  Valley,  where  it  ranges  from  52  to  57  per  cent. ;  but  again  increaties 
as  we  proceed  northward  and  westward,  and  amounts  to  60  per  cent,  for  tne  Northwest 
and  65  per  cent,  for  the  Lake  region.  The  average,  uncorrected  for  elevation,  is :  Mount 
Washington,  92  per  cent. ;  Santa  ¥6^  Denver,  Color^o  Springs,  and  Cheyenne,  about  41 
per  cent. ;  San  Francisco  and  San  Diego,  70  per  cent. 

WINDS. 

Prevailing  winds.. — ^The  prevailing  directions  of  the  wind  for  the  month  are  shown 
by  the  arrows  upon  Chart  No.  II.  They  are  from  the  northwest  in  New  England  and 
the  Middle  States;  from  the  south  in  the  Gulf  States;  from  the  southwest  at  the 
Rocky  Mountain  stations. 

Total  movements. — The  largest  total  movements  of  the  air  have,  when  above  10,000 
miles,  been  as  follows:  Manhattan,  Kans.,  11,522;  Kittybawk,  11,438;  Long  Branch/ 
11,158;  Sandy  Hook,  11,075;  Thatcher's  Island,  11,065;  Cape  Hatteras,  11,043;  In- 
dianola,  10,928 ;  Dodge  Citv,  10,923 ;  Bamegat,  10,417 ;  Breckenridse,  10,209 ;  Cheyenne, 
10,043.  The  smallest  total  movements  of  the  air,  when  below  4,000  miles,  have  been 
as  follows:  Lynchburg,  3,036;  Augusta,  3,179;  Nashville,  3,307;  Wytbeville,  3,354. 

High  winds  or  severe  storms  have  been  reported  from  Carbondale,  111.,  on  the  20th ; 

Cresco,  Iowa,  on  the  4th  and  2l8t;  Genoa,  Nebr.,  4th  and  9th.    A  velocity  of  50  miles 

z>or  hour  was  reported  from  Flushing  on  the  7th  and  29th,  and  of  52  miles  per  boor  on 

ne  evening  of  the  4th.    High  wind,  ^th,  at  Belmont  Farm,  Texas.    Violent  gale,  3d, 

Coalville,  Utah. 

Tornadoes.— One  began  in  Iowa,  in  the  evening  of  the  11th,  in  Wright  County,  trav- 
ersing Franklin  County,  and  last  heard  of  in  Clayton  County,  150  miles  to  the  east  of 
its  origin  ;  a  second  occurred  near  Louisville,  Ky.,  on  the  14th.  Water-spout  at  Foun- 
tain, Minn.,  13th.    Tornado  near  Barnegat,  N.  J.^  16th,  and  near  Dodge  City,  Kans.,  26^ 

Highest  winds. — Among  the  maximum  velocities  of  winds,  reported  at  the  Signal- 
Service  stations,  are  the  following:  Bismarck, 56  miles;  Breckenridge,  on  the  9th, 63; 
Cheyenne,  on  the  15th,  N. W.,  56 ;  Eastport,  on  the  5th,  N.E.,  58 ;  Long  Branch,  21st, 
N.W.,  60 ;  Milwaukee,  on  the  5th,  W.,  52 ;  Mount  Washington,  70 ;  New  York,  on  tbe  7th, 
S.W.,  58:  Manhattan,  on  the  19th,  50 ;  Saint  Paul,  on  the  9th,  S.E.,52;  Sandy  Hook,  on 
the  7th,  W.W.,  60  ;  Thatcher's  Island,  on  the  4th,N.E.,  73 ;  Boston,  on  the  5th,  N.E.,  54; 
Port  Huron  on  the  14th,  S.W.,  50  miles. 

VERIFICATIONS. 

Cautionary  signals. — 154  cautionary  signals  have  been  displayed  at  the  United  States 
signal-stations,  of  which  29  were  not  justified  and  5  were  too  late,  and  120,  or  78  per 
cent.,  justified,  by  high  winds  known  to  have  occurred  within  100  miles  of  the  stations. 

Probabilities. — ^Tbe  comparison  of  the  published  tri-daily  probabilities  with  the 
weather  of  tbe  succeeding  24  hours  gives  a  general  average  of  the  percentage  of  veri- 
ficatiou!^  of  83.6  The  averages  for  the  sections  are  as  follows :  New  England,  80 ;  Mid- 
dle States,  83:  South  Atlantic  States,  79;  East  Gulf  States,  86;  West  Gulf  States,  88; 
Tennessee  and  Ohio  Valley,  85 ;  Lower  Missouri  Valley,  80 ;  Upper  Mississippi  Valley, 
86;  Upper  Lake  region,  85 ;  Lower  Lake  region,  84. 

NAVIGATION. 

stage  of  water. — ^From  the  table  on  Chart  No.  Ill,  showing  the  highest  and  lowest 
waters,  it  will  be  seen  that  the  Red  River  fell  from  29  to  20  feet,  and  the  Missouri  varieil 
irregularly  between  6  and  13  feet  at  stations  above  Leavenworth ;  between  that  point 
and  St.  Louis,  it  was  above  the  *'  dauger-line ''  during  a  considerable  portion  of  the 
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month.  In  the  Ohio,  a  moderate  flood  wave  descended  the  river  daring  the  first,  half 
of  the  moDth,  after  which  the  river  fell  steadily.  The  principal  feature  in  resard  to 
the  Upper  Mississippi  was  the  slow  rise  daring  the  firs.t  half  of  the  month.  At  Keokak, 
the  river  was  above  the  "  danger-line  ^*  for  several  days :  at  St.  Louis,  the.  river  was  9 
inches  below  the  "  danger-line  "  on  the  20th ;  between  Cairo  and  Vicksburg  the  river 
remained  above  the  "  danger-line/^  with  slight  intermissions  throughout  the  greater 
part  of  the  month.  An  important  change  in  the  river-channel  has  been  made  at  Vicks- 
barg  by  the  completion  of  the  cut-off^  and  a  formation  of  a  new  chan  nel  about  3  miles 
west  of  Vicksburg,  by  which  the  distances  on  the  river-channel  are  shortened  by  abont- 
8  miles.  This  cut-off,  which  has  been  anticipated  since  the  year  l&28f  and  whose  pro 
gress  has  been  carefully  observed,  was  finally  accomplished  on  the  26th  of  April,  and 
was  accompanied  by  a  decided  rise  of  about  9  inches  on  the  Signal-Service  gauire  at 
Vicksburg. 

Freshets  in  rivers, — The  volunteer  observer  at  Havana,  HI.,  reports  that  the  maximum 
height  of  the  Illinois  River  was  16  feet  above  low-water  mark,  and  Guttenberg,  Iowa, 
reports  on  the  12th  and  13th,  in  consequence  of  the  heavy  rains  elsewhere  mentioned, 
destructive  ireshets  in  the  neighboring  rivers.  At  Moorhead,  Minn.,  the  Red  River  oi 
the  North  began  to  rise  on  the  8th,  reached  maximum,  14  feet  above  low  water,  on 
the  19th  ;  Oregon,  Mo.,  on  the  llth,  creeks  higher  than  ever  known  before  in  conse- 
quence of  sudden  rains ;  Pennvllle,  Pa.,  high  water  in  the  west  branch  of  the  Sus- 
quehanna on  the  14th  ;  Rochester,  N.  Y.,  highest  water,  35  feet,  on  the  7tb  ;  lowest,  33 
feet  6  inches,  30th ;  Keokuk,  Iowa,  the  Des  Moines  River  rising  and  destructive  floods, 
13th  to  I8th ;  Shreveport,  La.,  low  places  overflowed,  8th  to  12th.  The  combination 
of  east  wind  and  high  tide  produced  an  unusually  high  water  on  the  New  Jersey  coast 
on  the  25th. 

Ice  in  rivers  and  harbors  is  reported  as  follows:  Fort  Niagara,  on  the  5th,  no  ice  in 
river  for  several  days;  quantities  of  floating  ice  on  the  14th,  29th,  and  30th  ;  Madison 
Barracks,  N.  Y.,  ice  in  bay,  and  teams  crossing,  1st ;  Firesteel,  Dak.,  ice  moving  out  of 
James  River  on  the  7th ;  Nora  Springs,  Iowa,  river  clear  of  ice  on  the  8th ;  Standish, 
Maine,  ice  left  Sebago  Lake  on  the  30th ;  Mount  Desert,  Maine,  ice  left  the  harbor  ou  the 
5th ;  a  thin  skim  of  ice  on  river  and  har]t)or  on  the  2dth ;  Traverse  City,  Mich.,  ice 
cleared  out  of  Grand  Traverse  Bay  on  the  night  of  the  19th ;  Shelburne,  N.  H.,  An- 
droecog^in  River  opened  on  the  17th  ;.  Auburn,  N.  H.,  lake  free  from  ice  on  the  16th ; 
Cazenovia,  N.  Y.,  the  lake  fully  open  on  21st ;  Cooperstown,  N.  Y.,  ice  left  Otsego  Lake, 
26th  ;  Weat  Charlotte,  Vt.,  Lake  Champlain  opened  21st ;  Lunenburg,  Vt.,  ice  cleared 
out  of  Connecticut  River  on  the  22d ;  Bloomfield,  Wis.,  Geneva  Lake  opened  on  the  6th ; 
Madison,  Wis.,  Lake  Monoma  clear  of  ice,  8th,  and  Lake  Mendota  clear  of  ice,  11th ; 
Buffalo,  N.  Y.,  harbor  ice-bound  during  month;  Milford,  Pa.,  Delaware  River  cleared 
of  ice  on  the  6th ;  Escanaba,  Mich.,  ice  left  Green  Bay  on  24th  ;  still  firm  in  Escanaba 
harbor,  26th ;  left  the  harbor  on  the  30th  ;  Breckenridge,  Minn.,  river  rising  and  ice 
breaking  away  on  the  11th  ;  river  fell  and  ice  breaking,  i5th  ;  La  Crosse,  Wis.,  ice  mov- 
ing, 6th,  and  river  clear,  7th  ;  Saint  Paul,  Minn.,  ice  gorge  broke,  8th  ;  river  clear,  10th ; 
drift,  11th,  12th,  and  16th ;  Bangor,  Me.,  harbor  clear  of  ice,  11th  ;  Albany,  N.  Y.,  river 
clear,  1st;  Port  Huron,  Mich.,  harbor  free  ou  the  6th ;  floating  ice,  7th  ;  large  ice-field, 
11th;  Alpena,  Mich.,  bay  clear  of  ice,  20tb;  Pembina,  Minn.,  river  ice  moving,  19th; 
free,  excepting  floating  ice,  22d. 

C^^ing  of  natfigation, — Fort  Ontario,  first  vessel  arrived,  6th ;  Madison  Barracks, 
navigation  open  and  vessels  leave,  24th :  Gardiner,  Me.,  the  Kennebec  River  opened 
on  the  7th.  West  Charlotte,  Vt.,  regular  steamers  resume  trips,  26th ;  Neillsville, 
Wis.,  a  good  stage  of  water  in  Black  River,  and  logs  running  out  on  the  9th  ;  Detroit, 
Mich.,  first  boat  left  on  the  4th,  and  the  first  boat  for  Lake  Huron  on  the  8th ;  Rochester, 
N.  Y.,  first  vessel  out  on  the  4th ;  Northport,  Mich.,  first  schooner  arrived,  13th,  first 
steamer  arrived,  24th  ;  Moorhead,  Minn.,  first  steamer  arrived,  24th,  left  on  the  24th  ; 
Plattsmouth,  Nebr.,  first  steamer  went  up  the  river,  8th ;  Toledo,  Ohio,  first  steamer 
from  Canada  on  the  4th ;  Escanaba,  Mich.,  steamers  crossed  channel  through  the  ice, 
27th ;  Saint  Paul,  Minn.,  navigation  opened,  22d ;  Bangor,  Me.,  navigation  opened, 
12th ;  Chicago,  111.,  opened,  28th ;  Bismarck,  Dak.,  first  boat  up  river,  24th ;  Erie, 
Pa.,  first  departure,  12th,  arrival,  14th ;  Cleveland,  Ohio,  first  arrival,  4th ;  Port 
Huron,  Mich.,  first  boat  passed  up,  9th ;  Alpena,  Mich.,  first  steamer  arrived,  9th ; 
Pembina,  Minn.,  first  boat  arrived,  26th. 

WATER  TEMPERATURES. 

The  maximum  and  minimum  temperatures,  as  observed  at  the  bottom  of  waters  in 
rivers  and  harbors,  are  given  in  the  table  on  Chart  No.  II.  Minima  of  32^  or  3.3^  are 
recorded  at  Alpena,  Bnfi'alo,  Detroit,  Dnluth,  Eastport,  Milwaukee,  Pittsburgh,  and  Saint 
Paul.  Maxima  are  reported,  from  Key  West,  83^  ;  Augusta,  73° ;  Galveston,  79° ;  Mont- 
gomery, 70^  ;  Saint  Mark^s,  73° ;  Shreveport,  75^.  Ranges  of  20°  or  more  are  reported 
&om  Grand  Haven,  Keokuk,  Saint  Paul,  and  Toledo,  2(P:  Augusta  and  Saint  Louis,  21° ; 
Leavenworth,  22° ;  Omaha,  23° ;  Yankton,  27°.  At  Golden  City,  Colo.,  the  temperature 
of  Clear  Creek  was  52°,  and  of  well-water  43°,  on  the  30th. 
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ATMOSPHERIC  EIOECTRICITY. 

Thunder  and  lightning  have  been  observed  in  the  foUowiDg  States  on  the  given  dates 
Isty  Alabama, Georgia, Louisiana, Mississippi, Tennessee, Texas;  2d,  Alabama,  Florida^ 
Illinois,  Indiana,  Kentucky,  Ohio ;  3d,  Alabama,  Georgia,  Florida,  Indiana,  South  Caro- 
lina; 4tb,  Indiana,  Louisiana,  Missouri;  5th,  Illinois, Ohio, Pennsylvania, Texas ;  6th, 
New  Mexico,  Texas;  7th,  Alabama,  Connecticut,  Louisiana,  Mississippi,  New  York, 
Rhode  Island,  Texas ;  8th,  Dakota ;  9th,  Dakota,  Iowa,  Kansas,  Missoari,  Nebraska,  Wis- 
consin ;  10th,  Dakota,  Illinois,  Iowa,  Kansas,  Nebraska,  Pennsylvania,  Texas ;  llth,  Illi- 
nois, Indiana,  Iowa,  Kansas,  Kentucky,  Louisiana,  Mississippi,  Michigan,  Missouri,  Ne- 
braska, Ohio,  Tennessee,  Texas,  Virginia,  Wisconsin  ;  12th,  G^rgia,  Ulinois,  Indiana, 
Iowa,  Kansas,  Kentucky,  Louisiana,  Maryland,  Michigan,  Mississippi,  Missouri,  New 
Jersey,  Pennsylvania,  Tennessee,  Texas,  Wisconsin  ;  13th,  Illinois,  Indiana,  Iowa,  Keo- 
tncky,  Louisiana,  Mississippi,  Maryland,  Michigan,  New  Jersey,  New  York,  North  Caro- 
lina, Ohio,  Pennsylvania,  South  Carolina, Tennessee,  Texas,  Wisconsin,  West  Virginia; 
14th,  Alabama,  Georgia,  New  Jersey,  New  York,  North  Carolina,  Ohio,  Pennsylvania, 
Virginia,  Wisconsin ;  15th,  Illinois,  Indiana,  Ohio ;  16th,  Connecticut,  Massachusetts, 
Ohio,  Pennsylvania,  Tennessee,  West  Virginia ;  17th,  Virginia ;  Idth,  Iowa,  North  Caro- 
lina; 19th,  Iowa,  Kansas,  Minnesota, Nebraska;  20th,  luiuois,  Indiana,  Kansaa,  Ken- 
tucky, Michigan,  Missouri,  New  Jersey,  New  York,  Ohio,  Pennsylvania,  Wisconsin,  "West 
Virginia ;  21st,  Georgia,  Illinois,  Iowa,  Elansas,  Kentucky,  Missouri,  Nebraska,  New  Jer- 
sey, New  York,  North  Carolina,  Pennsylvania,  Tennessee :  22d,  Dakota,  Kansas,  Miciii- 
gau,  Missouri,  Nebraska,  Tennessee,  Utah ;  23d,  Indiana,  Kansas,  Kentucky,  Massacha- 
sett«,  Missouri,  Nebraska,  North  Carolina,  Ohio,  Tennessee ;  24th,  Alabama,  Arkansas, 
Florida,  Georgia,  Louisiana,  Mississippi,  North  Carolina,  South  Carolina,  Tennessee; 
25th,  Dakota,.  Florida,  Indiana,  Iowa,  Kansas,  Louisiana,  Minnesota,  Nebraska,  North 
Carolina,  Texas,  Virginia ;  26th,  Dakota,  Illinois,  Iowa,  Kansas,  Louisiana,  Missouri. Ne- 
braska, Texas  ^  27th,  Arkansas,  Illinois,  Indiana,  Iowa,  Kansas,  Michigan,  Minnesota, 
Missouri,  Ohio,.  Tennessee,  Wisconsin  ;  28th,  Alabama,  Delaware,  Georgia,  Louisiana, 
New  Jersey,  New  York,  North  Carolina,  Pennsylvania,  South  Carolina,  Tenuessee,  Texas, 
Virginia;  29th,  Illinois,  Indiana,  Kansas,  Missouri,  New  York,  Ohio,  Utah;  30th,  Ala- 
bama, Illinois,  Kansas,  Minnesota,  Nebraska,  Tennessee. 

Juroras  have  been  feeble,  except  that  of  the  19th.  They  have  been  reported  as  fol- 
lows :  6th,  Gnttenburg,  Iowa ;  12th,  Havana,  HI. ;  14th,  Malone,  N.  Y. ;  16th,  Waltbam, 
Mass. ;  17th,  Decatur,  111. :  ISth,  Escanaba,  Alpena,  and  Marquette,  Mich. ;  19th,  Buffiilo, 
N.  Y.,  Springfield,  Mass.,  Malone,  N.Y.,  Boston,  Mass.,  Cornish,  Eastport,  West  Water- 
ville,  Gardiner,  Standish,  Orona,  and  Acton,  Me.,  Hinsdale  and  Florida,  Mass.,  Sbel- 
bume  and  Contoocookville,  N.  H.,  Ardenia,  Waterburg,  North  Argyle,  Wappincer's 
Falls,  and  Canton.N.Y.,  Woodstock,  West  Charlotte,  and  Lunenburg,  Vt. ;  22d,&ca- 
naba,  Mich.,  and  Indianapolis,  Ind. ;  23d,  Escanaba,  Mich.,  and  Woodstock,  Vt. ;  24th, 
Breckenridge,  Minn.,  and  Malone,  N.  Y. ;  27th,  Malone,  N.  Y. 

Telegraphic  ground-currente, — Electrical  disturbances  reported  on  telegraph-lines  at 
Milwaukee,  llth  and  20th  ;  at  Santa  F^,  N.  Mex.,  5th  ;  at  Philadelphia,  28th  ;  and  at 
Pike's  Peak,  24th. 

OFnCAL  PHENOMENA. 

Mirage  was  observed  at  Evanston,  HI.,  on  the  following  dates :  8th,  9th,  2l8t,  22d,  and 
24th;  New  London,  2d,  8th,  llth,  13th,  22d,  and  27th ;  Breckenridge,  6th,  10th.  17th, 
19th^  and  30th ;  Fort  Ontario,  N.  Y.,  16th,  26th ;  Atlanta,  Kans.,  3d,  9th,  12th,  13th,  17th, 
18tb,  19th,  22d,  24th,  25th,  26th,  27th ;  EUinwood,  Kans.,  7th ;  Moorhead,  Minn.,  1st 

Solar  halos, — 1st,  Illinois,  Indiana,  Kentucky,  Ohio,  Virginia, West  Virginia, Wisconsin, 
Georgia ;  2d,  Maryland, North  Carolina,  Ohio,  New  York,  Kansas,  Pennsylvania,  Maine; 
3d,  loaine,  Nebraska,  Ohio,  Wisconsin  ;  4th,  Illinois,  Iowa,  Minnesota,  Ohio,  Wisoonsin, 
New  York ;  5th,  Kansas,  New  Jersey,  New  York,  Vermont,  Illinois,  Wisconsin,  Colorado; 
6th,  Michigan,  Wisconsin,  Gieorgia,  Illinois,  Minnesota,  Dakota;  7th,  Coanecticat, 
Maine,  Massachusetts,  New  Hampshire,  New  York,  Ohio,  Tennessee,  Vermont,  Geom^ 
Virginia ;  8th,  Maine,  Tennessee ;  9th,  niiuois,  Indiana,  Michigan,  Ohio,  Tennessee, Wis- 
eousin,  Kansas,  Florida;  10th,  Maryland,  Michigan, Nebraska, New  York,  Ohio,  Penn- 
sylvania; llth,  Connecticut,  Massachusetts,  Michigan,  North  Carolina,  New  Hampshire, 
New  Jersey,  New  York,  Pennsylvania ;  12th,  Connecticut,  Maine,  Massachusetts,  Micbi- 
fjan,  New  York  ;  13th,  Maine,  New  Hampshire,  New  York,  Ohio,  Vermont,  Georgia,  Min- 
TTesota,  Nebraska;  14th,  New  Hampshire,  New  York, Georgia ;  15th,  Iowa,  Nebraska, 
Tennessee;  16th,  Michigan.  Maine,  New  Hampshire,  New  York, Tennessee  ;  17th,  Ne- 
braska; 18th,  Dakota;  19ti],  Illinois, Ohio, Tennessee, Michigan :  20th,  Delaware, Illi* 
nois,  Maine,  Nebraska, Ohio,  Pennsylvania, Tennessee^,  Virginia,  North  Carolina;  2lst, 
Connecticut,  Delaware,  Illinois,  Indiana,  Kentucky,  Massachusetts,  Minnesota,  Michi- 
gan, New  York,  Nebraska,  New  Jersey,  Ohio,  Tennessee,  Wisconsin ;  22d,  Illinois,  Maine, 
Michigan,  North  Carolina,  New  York,  New  Jersey,  Ohio,  Kansas,  Connecticut ;  23d, 
Maryland,  Pennsylvania,  New  York,  New  Jersey;  24th,  Massachusetts,  Maine,  New 
Hampshire,  New  York  ;  25th,  Connecticut,  Illinois,  Iowa,  Maine,  New  York,  Vermont, 
Wisconsin  ;  26th,  Maine,  New  Hampshire,  New  York,  Ohio,  Vermont ;  27th,  Maine,  New 
)Iami)shire,  New  York,  Vermont,  Wisconsin  ;  28th,  Maine,  Ohio  ;  29th,  Iowa,  New  York, 
Tenuessi'e,  Illinois;  30th, Iowa,  Virginia. 
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Lunar  hdU>9, — let,  Iowa,  Massachusetts,  Minnesota,  New  Jersey,  North  Carolina,  Ohio, 
Virginia,  West  Virginia,  Wisconsin,  Rhode  Island,  Kentucky,  Florida;  2d,  Nebraska, 
Pennsylyania,  Connecticut,  Virginia;  3d,  Nebraska,  Alabama,  Minnesota,  Colorado, 
Kansas ;  4th,  Illinois,  Michigan,  Minnesota,  Ohio,  North  Carolina,  California,  New  York, 
New  Mexico ;  5th,  Colorado,  Iowa,  Kentucky,  New  York,  North  Carolina,  Ohio,  Illinois, 
Wisconsin  ;  6th,  Arkansas,  Michigan,  Dakota,  Wisconsin,  Illinois,  New  York,  Fennsyl- 
Tunia, Ohio, Kansas, Rhode  Island, Minnesota,  Florida,  New  Mexico;  7th,  New  York, 
Tennessee,  Utah,  Virginia,  North  Carolina,  Pennsylvania,  Michigan,  Kentucky,  South 
Carolina,  Georgia ;  8tn,  California,  Indiana,  Maine,  Tennessee,  Nebraska :  9th,  Michigan, 
Ohio,  Tennessee,  North  Carolina,  Dakota ;  10th,  Tennessee,  North  Carolina,  Alabama, 
New  Jersey,  Pennsylvania,  New  York,  Dakota;  llth,New  York, North  Carolina,  New 
Jersey ;  13th,  North  Carolina ;  15th,  Kansas ;  16th,  New  York,  Kansas ;  26th,  Utah, 
Wisconsin  ;  27th,  Pennsylvania,  Georgm,  South  Carolina,  Kentucky,  Kansas,  North  Car- 
olina; 28th,  New  Jersey, Tennessee,  Kansas,  Colorado,  New  Mexico,  North  Carolina; 
29th ;  Illinois,  California,  Oeoi:^a,  Colorado,  Minnesota,  Louisiana,  Texas,  Kansas,  North 
Carolina ;  30th,  Indiana,  Virginia,  Minnesota,  Alabama,  Georgia,  Dakota,  Wisconsin, 
Louisiana,  Kentucky,  North  Carolina. 

MISCELLANEOUS  PHENOMEKA. 

Climate  of  the  ootUm-helt — ^In  the  cotton  interests,  the  following  information  is  fur 
nished :  Chart  No.  II  shows  that  the  cotton-belt  is  mostly  included  oetween  the  monthly 
isotherms  for  April  of  70^  and  60^,  and  the  table  on  the  same  chart  shows  that  these 
temperatures  vary  less  than  one  degree  from  the  meaii  for  a  long  series  of  years,  being 
slightly  above  the  mean  in  the  Guu  States,  and  slightly  below  in  the  South  Atlantic 
States. 

Chart  No.  Ill  shows  that  the  monthly  rain-fall  for  the  cotton-belt  has  been  largely 
above  the  mean,  particularly  in  Alabama.  A  very  large  portion  of  this  rain  fell  during 
the  first  thi-ee  days  of  the  month,  leaving  the  latter  part  of  the  month  very  dry;  in 
consequence  the  crops  must  have  suffered,  before  the  close  of  the  month,  in  many 
localities.  But  abundant  rains  fell  in  all  of  the  cotton  States,  except  Southern  Texas, 
during  the  second  week  of  May.  The  number  of  days  on  which  rain  fell  during  April, 
in  the  cotton  district,  varied  from  2  at  Indianola  to  10  at  Shreveport,  Vicksburgh,  and 
Mobile,  and  the  mean  relative  humidity  in  the  same  section  ranges  between  54  per 
cent,  at  Memphis  and  Nashville  to  77  at  Galveston. 

Polar  bitnds  were  observed  at  Milwaukee  on  the  18th;  Freehold,  N.  J.,  2d  and  13th; 
Carthagena,  Ohio,  Ist,  6th,  7th,  and  2l8t. 

Zoological  phenomena. — Birds, — Bluebirds  seen  at  Madison  Barracks,  N.  Y.,  6th ;  Afton, 
Iowa,  3d;  Cornish,  Me.,  13th;  Salem,  W.  Va.,  2d;  Embarrass,  Wis.,  7th;  Newjiort, 
R.  I.,  12th.  Blackbirds  seen  at  Estes  Park^  Colo.,  16th ;  Independence,  Iowa,  7th ; 
Muscatine,  Iowa,  6th ;  Nora  Springs,  Iowa,  9th ;  Northport,  Mich.,  12th  ;  Auburn,  N. 
H.,  8th ;  Palermo,  N.  Y.,  Ist;  Flnshing,  N.  Y.,  2d ;  West  Charlotte,  Vt.,  7th ;  Wood- 
stock, Vt.,  27th.  Cat-birds  seen  at  Oregon,  Mo.,  23d ;  Plattsmonth,  Nebr.,  26th ;  Ur- 
bana,  Ohio,  29th;  Bethel,  Ohio,  29th;  Jacksonburg,  Ohio,  11th;  Clarksville,  Tenn., 
24th.  Ducks  seen  at  Morgantown,  W.  Va.,  flying  east  on  the  Ist,  and  west  on  the  2d; 
Milwaukee,  Wis.,  flying  north  on  the  1st ;  Pembina,  Dak.,  north,  10th  and  12th  ;  Saint 
Paul,  Minn.,  north,  9th.  Geese  seen  at  Madison  Barracks,  N.  Y.,  11th  ;  Mount  Sterling, 
111.,  16th,  moving  north ;  Hatton,  Kans.,  1st  and  3d,  north ;  Cornish,  Me.,  6th,  north  ; 
North  Port,  Mich.,  19th,  north ;  Brookhaven,  Miss.,  23d,  north ;  Emerson,  Nebr.,  3d, 
north ;  Palermo,  N.  Y.,  2d  and  12th,  north  ;  Morgantown,  W.  Va.,  4th,  north  ;  Milwau- 
kee, Wis.,  1st,  north ;  Cairo,  111.,  20th,  north ;  Davenport,  Iowa,  5th,  north ;  Brecken- 
ridge,  Minn.,  21st  and  28th,  north ;  Saint  Paul,  Minn.,  8th,  north ;  Atlantic  City,  N.  J., 
5th,  7th,  11th,  12th,  and  14th,  north ;  Newport,  R.  I.,  24th,  southeast ;  Pembina,  Dak., 
8th,  10th,  and  12th,  north  ;  Portland,  Oreg.,  south,  2d  and  19th.  Kildeer^  Plover^  and 
JSnipe  seen  at  Louisville,  111.,  20th.  Martens  seen  at  Decatur,  111.,  21st ;  Afton,  Iowa, 
3d ;  Independence,  Iowa,  10th ;  Monticello,  Iowa,  4th ;  Holton,  Kans.,  5th ;  Burlin- 
game,  Kans.,  3d  ;  Bennettsville,  Ky.,  6th ;  Coming,  Mo.,  3d  ;  North  Hammond,  N.  T., 
19th;  Weldon,  N.  C,  3d;  Urbana,  Ohio,  7th;  Bellefontaine,  Ohio,  10th;  Kenton, 
Ohio,  6th ;  Bethel,  Ohio,  10th ;  Jacksonsborough,  Ohio,  6th ;  Ringgold,  Ohio,  16th ;  West- 
chester, Pa.,  11th;  Clarksville,  Tenn.,  2d;  Clarksville,  Tex.,  2d:  Newport,  Vt.,  22d; 
Bloomfield,  Wis.,  14th ;  Embarrass,  Wis.,  26th  ;  Utica,  Wis.,  9th  ;  Morgantown,  W.  Va., 
13th ;  Grand  Haven,  21st ;  Malone,  21st.  Meadow  larks :  Estes  Park,  Colo.,  16th ;  Golden 
City,  Colo.,  20th,  nesting :  Somerset,  Mass.,  2d ;  Contoocookville,  N.  H.,  16th ;  Bis- 
marck, 10th.  Mocking-birds  first  seen  at  Fort  Madison,  Iowa,  13th.  PeUcans:  Cairo 
on  the  21st,  moving  north.  Pigeons :  Morgantown,  W.  Va.,  3d  and  4th,  moving  west. 
Prairie-chickens  seen  at  Independence,  Iowa,  4th,  and  at  Monticello,  Iowa,  5th.  Prau 
rie-owU:  Golden  City,  Colo.,  29th.  RtMns  seen  at  Fort  Ontario,  N.Y.,  2d;  Madison 
Barracks,  N.  Y.,  6th ;  Estes  Park,  Colo.,  9th  ;  West  Water ville.  Me.,  10th  ;  Standish, 
Me.,  2d ;  Mount  Desert,  Me.,  8th ;  Florida,  Mass.,  12th ;  Lunenburg,  Vt.,  12th ;  West 
Charlotte,  Vt.,  1st ;  Strafford,  Vt.,  3d  ;  Newport,  Vt.,  llih  ;  Salem,  W.  Va.,  2d ;  Grand 
Haven,  10th;  Malone,  10th;  Newport,  12th;  Eastport,  Me.,  19th.  Sandhill  cranes 
seen  at  Independence,  Iowa,  7th ;  Holton,  Kans.,  3d ;  Emerson,  Nebr.,  3d.    Swallows 
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Been  at  IndependeDce,  Iowa,  7tb  ;  Standisb,  Me.,  20th  ;  Fall  River,  Mass..  8th;  Litch- 
field, Mich.,  2l8t;  HudsoD,  Mioh.,  12th;  Contoocookville,  N.  H.,  12th;  Wappinger's 
Falls,  N.  Y.,  28th ;  Weldon,  N.  C,  29th ;  Carthagena,  Ohio,  29th  ;  Margaretca,  Ohio, 
27th;  Jaoksouborouffh,  Ohio,  13th;  Ringgold,  Ohio,  16th;  West  Charlotte,  Vt.,  12tb; 
Prospect  Hill,  Va..  12th ;  Embarrass,  Wis.,  30th ;  Morgantown,  W.  Va.,  14th.  Sparrows 
seen  at  CootoocooKville,  N.  H.,  12th ;  JacksoDboroagh,  Ohio,  10th ;  Ringgold,  Ohio,  12th; 
Woodstock,  Vt.,  6th ;  West  Charlotte,  Vt.,  3d ;  Embarrass,  Wis.,  11th.  Thrush  seen  at 
Baxter  Springs,  Kans.,  6th ;  Litchfield,  Mich.,  15th ;  Urbana,  Ohio,  Idth  ;  Little  Mount- 
ain,  Ohio,  11th;  Woodstock,  Vt.,  23d.  WhippoortoilU  seen  at  Monticello,  Ark.,  6th; 
Laconia,  Ind.,  14th  ;  Fort  Madison,  Iowa,  22d ;  Nora  Spring,  Iowa,  26th  ;  Bennettsville, 
Ky.,  9th ;  Kensico,  N.  Y.,  23d ;  Weldon,  N.  C,  29th ;  Murphy,  N.  C,  6th ;  Little  Mount- 
ain, Ohio,  4th;  Hacienda  Saluda,  S.  C,  6th;  Purdy,  Tenu.,  2d;  Alta  Vista,  Va., 2d. 
Woodpeckers  seen  at  Cornish,  Me.,  15th ;  Salem,  W.  Va.,  22d ;  Utica,  Wis.,  ^th.  /•• 
sects, — Grasshoppers'  eggs  laid  August  24, 1875,  hatched  out  April  21,  1876,  at  Golden 
City,  Colo. ;  destroying  tobacco-plants  at  Bennettsville,  Ky.,  22d ;  seen  at  Stanley,  Kans., 
28th ;  seen  at  Dodge  City,  Kans.,  30th,  near  which  town  the  ground  was  thickly  cot- 
ered  with  the  young ;  seen  at  Nashville,  13th,  numerous  in  the  country  roads  and  city 
streets.  Colorado  beetle  turned  up  in  digging  at  Wappinger's  Falls,  N.  Y.,  28th.  Hoim- 
flies  appeared  on  26th  at  Burlingame,  Kans.,  unusually  early,  they  generidly  come 
June  1.  Trout-flies  in  creek  at  <^lden  City,  Colo.,  20th.  Fire-flies  at  Purdy,  Tenn., 
9th.  Mosquitoes  at  Emerson,  Neb.,  9th.  Fish^  ^o. — Shad  be^an  to  run  the  12th  at  Ar- 
denia,  N.  Y^  caught  in  the  Hudson  on  the  15th,  at  Wappiuger's  Falls,  N.  Y.  Fro^ 
at  Grand  Haven,  Mich.,  23d;  West  Waterville,  Me.,  22d;  Shelburne,  N.  H.,  29th; 
Hightstown,  N.  J.,  2d ;  North  Hammond,  N.  Y.,  12th  ;  North  Volney,  N.  Y.,  11th  ;  Flush- 
ing, N.  Y.,  2d ;  Tioga,  Pa.,  12th  ;  Pennville,  Pa.,  13th  ;  Coalville,  Utah,  20th ;  Saleni, 
WTVa.,  1st. 

Botanical  phenomena. — Budding, — Gooseberry-husheSf  at  Riley,  111.,  19th ;  Maple  trm 
at  Philadelphia,  Pa.,  12th.  Leafing, — Currant-hushiBSf  at  Southington,  Conn.,  24th. 
Leafing  and  flowering, — Choke-cherries^  plum,  willow,  elder,  melon,  cactus,  yellow  tioZrf, 
mountain  blue-grass,  bearberry  and  toater-cress,  at  Golden  City,  Colo.,  on  the  29th. 
Blooming, — Dogwood,  at  Hot  Springs,  Ark.,  11th.;  cactus,  at  Estes  Park,  Colo. ;  Brecken- 
ridge,  Minn.,  28th;  red  maple,  at  Southington,  Conn.,  24th;  peach-trees,  at  Loiis- 
ville.  111.,  8th;  Decatur,  HI.,  13th;  Muscatine,  Iowa,  25th;  Fort  Madison,  19th;  New 
Market,  Md.,  17th ;  Plattsmouth,  Nebr.,  27th ;  Vineland,  N.  J.,  10th ;  Marion,  Ohio,  2l8t; 
Westerville,  Ohio,  19th ;  Rugglee,  Ohio,  30th ;  Margaretta,  Ohio,  27th  ;  Cleveland, 
Ohio,  24th  ;  Wooster,  Ohio,  ^th ;  Santa  F6,  N.  M.,  10th  ;  Philadelphia,  22d ;  plum- 
trees,  at  Havana,  111.,  18th;  Fort  Madison,  29th;  Holtou,  Kans.,  23d;  Morgantown, 
14th ;  pear-trees,  at  Havana,  HI.,  18th ;  Vineland,  N.  J>,  13th ;  cherry-trees,  at  Fort 
Madison,  Iowa,  24th ;  Holton,  Kans.,  23d ;  Baxter  Springs,  Kans.,  24th ;  Newark, 
N.  J.,  28th ;  Morgantown,  14th ;  apple-trees,  at  Fort  Madison,  Iowa,  26th ;  Holton, 
Kans.,  23d;  Baxter  Springs,  Kans.,  24th ;  Hillsboro^  Ohio,  27th  ;  Morgantown,  26th; 
ooicslips^  at  Riley,  111.,  24th ;  roses,  at  Clarksville,  Texas,  30th,  very  late,  usually 
done  uloomiug  by  May  1st ;  dandelions,  at  Salem,  W.  Va.,  22d.  Ripening, — Early  Bah 
potatoes,  nearly  ripe  at  Newport,  Fla.,  30th;  cucumbers,  nearly  ripe  at  Newport, 
Fla.,  30th ;  dew-berries,  ripe  at  Welborn,  Fla.,  29th ;  green  peas  and  potatoes,  abundant 
at  Welborn,  Fla.,  17th. 

Prairie-fires  occurred  in  the  vicinity  of  Dodge  City,  Kans.,  on  the  19th  ;  Brecken- 
ridge,  Minn.,  18th,  19th,  20th,  21st,  25th,  30th ;  La  Crosse,  Wis.,  19th,  22d,  24th;  Saint 
Paul,  Minn.,  17th,  18th,  29th;  Monticello,  Iowa,  8th,  24th,  25th ;  De  Soto,  Nebr.,lUb, 
12th,  30th;  Oregon,  Mo.,  15th,  20th,  21st.  Forest-fires,  occurred  near  Brookhaven, N. 
Y.,  8th,  27th ;  Wappinger's  Falls,  N.  Y.,  26th  ;  Atco,  N.  J.,  21st. 

Zodiacal  light  was  observed  at  Auburn,  N.  H.,  on  the  18th ;  Atco,  N.  J.,  18th  ;  Water- 
burg,  N.  Y.,  11th. 

Earthquakes.— The  only  earthquake  reported  occurred  in  Saint  Mary^s  County,  Md., 
on  the  10th. 

Meteors  were  seen  on  the  7th  at  Council  Bluffs,  Iowa ;  8th,  Crawfordsville,  Ind. ;  9th, 
Crawfordsville,  Ind.,  Ellinwood,  Kans.;  11th,  Mount  Auburn, Ohio;  14th, Monticello, 
Iowa ;  18th,  Corning,  Mo. ;  19th,  Buffalo,  N.  Y.,  Smithville,  N.  C. ;  20th,  Logansport,  Ind., 
Milton,  Fla. ;  21st,  Smithville,  N.  C,  Green  Spring,  Ala. ;  22d,  Montgomery,  Ala.,  Milton, 
Fla. ;  24th,  Belmont  Farift,  Texas ;  27th,  Davenport,  Iowa,  North  Platte,  Nebr. ;  Bock 
Island,  111. ;  28th,  Smithville,  N.  C. 

Note. — Reports  of  inspectors  of  the  Signal  Service  during  the  present  month  com- 
ment on  the  especial  value  to  the  cotton-producing  interests  of  the  Signal  Service  re- 
ports, and  instance  that  a  single  severe  storm  in  the  ootton-belt  has  been  known  to 
cause  fluctuation  in  total  value  of  the  annual  crop  amounting  to  ^,000,000.  The 
usual  damages  by  rain,  in  the  case  of  hay-orops,  are  believed  to  have  been  greatly 
reduced  in  Indiana  and  Illinois,  during  the  past  vear,  by  the  prevailing  custom  of 
consulting  the  farmers'  bulletin  before  cutting  the  hay. 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig,  Chn.,  (Brevet  Assigned,)  Chirf  Signal-Officer,  U,  81  A, 
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MONTHLY  WEATHER  REVIEW,  MAY,  1876. 

INTRODUCTION. 

In  compiliDg  the  present  review,  the  following  data  have  heen  made  ase  of,  viz :  The 
charts  constructed  from  the  simaltaneons  observations  taken  at  88  Signal-Service 
Uaited  States  Army  stations  and  14  Canadian  stations,  at  7.35  a.  m.,  4.35  p.  m.,  and 
11  p.  m.,  daily,  Washington  mean  time,  and  telegraphed  to  this  office  immediately 
afterward ;  monthly  meteorological  records  of  ob^rvations  taken  at  465  stations,  in- 
clnding  those  from  the  volnnteer  observers.  United  States  naval  hospitals.  United 
States  Army  post-hospitals,  Canadian  stations,  and  Signal-Service  stations,  reliable 
newspaper  extracts,  special  reports  from  various  sections  of  the  country,  and  marine 
recoras. 

The  most  noticeable  features  of  the  month  are :  The  barometric  pressure  averages 
higher  than  usual  in  the  sections  east  of  the  Rocky  Mountains ;  the  frequent  occur- 
rence of  tornadoes,  especially  those  of  the  6th  in  Kansas,  Illinois,  and  Indiana ;  the 
temperature  averages  nearly  4^  below  the  normal  in  the  Saint  Lawrence  VaUey,  and 
2^.5  above  in  the  Lower  Lake  region  :  late  frosts  in  Mississippi  and  Tennessee ;  large 
excess  of  rain-fall  in  the  Western  Quit  States,  Tennessee,  and  Upper  Mississippi  Val- 
ley: severe  snow-storms  along  Lake  Superior,  on  Pike's  Peak,  and  in  Utah,  Montana, 
and  Wyoming^  Territories  ;  very  few  reports  of  droughts ;  the  destructive  thunder  and 
liail  storms ;  ice-fields  in  Lake  Superior,  Straits  of  Mackinac,  Gulf  of  Saint  Lawrence, 
and  near  Saint  John's,  Newfoundland  ;  grasshoppers  in  Minnesota,  Dakota,  Wyoming, 
and  Montana ;  aurora  of  the  25th. 

BAROMERTRIC  PRESSURE. 

In  general. — Upon  chart  No.  II  is  represented  the  general  distribution  of  the  atmos- 
pheric pressure  by  the  isobaric  curves,  in  black.  Orthe  mean  barometric  readings  re- 
ceived after  the  printing  of  the  chart,  the  following  are  given,  viz :  Fort  Benton, 
29.92;  Virginia  City,  29.66 ;  Pike's  Peak,  29.97;  Santa  F6,  29.78;  Fort  Sully,  29.84 
inches.  (The  data  on  the  chart  refer  to  Colorado  Springs  and  not  to  Pike's  Peak.) 
Along  the  South  Atlantic  coast  it  averages  unusually  high  for  the  month.  Compared 
with  May,  1874,  the  pressure  for  May,  1876,  averages  higher  from  Lake  Superior  to  the 
Lower  Lakes,  in  the  Saint  Lawrence  Valley,  New  Brunswick,  New  England,  Middle 
States,  Ohio  Valley,  Tennessee,  South  Atlantic  States,  Qnlf  States,  (except  Texas,)  and 
Oregon ;  slightly  lower  from  Texas  to  Colorado,  Wyoming,  Dakota,  and  the  Upper 
Mississippi  Valley ;  about  the  same  in  California,  Utah,  and  Nova  Scotia. 

The  same,  compared  with  May,  1875,  is  greater  from  .01  to  .03  of  an  inch  for  the 
Pacific  coast,  .01  to  .05  in  the  valley  of  the  Red  River  of  the  North,  .01  to  .06  in  the 
Upper  Mississippi  VaUey,  .01  to  .10  in  the  Missouri  Valley  and  Upper  Lake  region,  .03 
to  .10  in  the  Lower  Lake  region,  .02  to  .07  in  the  Ohio  Valley  and  Tennessee,  .01  to  .06 
in  the  Gulf  States,  .06  to  .08  in  the  South  Atlantic  States,  .05  to  .09  in  the  Middle 
States,  .01  to  .07  in  New  England,  .10  in  Nova  Scotia,  .02  in  New  Brunswick  and  In- 
dian Territory,  and  .06  to  .09  in  the  Saint  Lawrence  Valley;  it  is  .01  of  an  inch  less 
for  stations  in  Utah  and  Wyoming ;  for  those  in  Colorado  it  varies  from  .02  of  an  inch 
above  to  .02  below.  Some  of  the  greatest  barometric  ranges,  reduced  to  sea-level,  are 
for  Fort  Sully,  1.46;  Dodge  City,  1.37;  Eastport,  1.31 ;  Bismarck,  1.30;  North  Platte, 
1.25;  Brecken ridge,  1.22 ;  Yankton,  1.20 ;  Mount  Washington)  1.15 ;  Omaha,  1.06 ;  Pem- 
bina, 1.04  ;  Portland,  Me.,  1.02  inches.  Among  the  least  ranges  are  for  Key  West,  .34 ; 
San  Francisco,  .38;  Augusta,  .44  ;  San  Diego,  Saint  Mark's,  and  Mobile,  .45;  Lexington, 
«47  ;  Louisville,  Montgomery,  and  New  Orleans,  .48 ;  Knoxville  and  Tybee  Island,  Ga., 
.49  ;  Charleston  and  Savannah,  .50  inches. 

Areas  of  high  pressure. — These  have,  generally,  first  appeared  in  the  northwestern 
sections,  crossed  the  Lake  region  and  New  England,  and  disappeared  to  the  southeast- 
ward or  eastward.  Reports  from  the  island  of  Bermuda  show  that  they  extend  in  that 
direction,  and  frequently  with  north  or  northeast  gales.  Nos.  I,  V,  VII  and  VIII  pre- 
sented the  most  interesting  features. 

No.  I. — ^At  7.35  a  m.,  of  the  1st,  the  barometric  pressure  was  highest,  (30.30  inches,) 
over  Lake  Superior,  and  the  barometric  ridge  extended  thence  to  Virginia  and  toward 
Manitoba.  From  Northern  Dakota  eastward  to  the  St.  Lawrence  Valley  and  Northern 
New  England,  the  temperature  was  below  freezing.  Frost  was  reported  from  Wiscon- 
sin and  Illinois  eastward  to  Virginia,  the  Middle  States,  and  New  England.  As  low 
barometer  No.  II  advanced  eastward,  this  high  pressure  gradually  shitted  to  the  rear 
of  it,  so  that,  on  the  morning  of  the  2d,  it  extended  from  Southeastern  Dakota  to 
Indian  Territory.  The  temperature  continued  below  freezing  in  the  northern  portions 
of  Minnesota  and  Dakota,  while  frosts  were  occasionally  reported  from  Delaware  to 
New  York,  and  from  Arkansas  to  Missouri,  Wiscousin,  Michigan,  Indiana,  and  Tennes- 
see. By  7.35  a.  m.,  of  the  3d,  it  was  central  in  Northern  Louisiana,  and  frosts  occurred 
ftom  Northern  Texas,  Arkansas,  Mississippi,  and  Tennessee  to  Iowa,  the  Upper  Lake 
region^  and  Ohio.    In  advance  of  low  barometers  Nos.  Ill  and  IV,  it  moved  to  the  east- 
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ward,  and  was  central  off  the  North  Carolina  coast  on  the  morning  of  the  4th,  produc- 
ing frost  at  places  in  Delaware,  New  Jersey,  Massachusetts,  and  Tennessee.  During 
the  4th  it  united  with  No.  II,  which,  on  the  3d,  had  extended  southward  over  the  Lower 
St.  Lawrence  Valley  and  New  England,  and  on  the  following  morning  the  highest  pres- 
sure (ahove  30.30)  reached  from  the  Gulf  of  St.  Lawrence  to  ahout  latitude  35P  N. 
and  longitude  8^  E.  At  7.35  a.  m.,  of  the  6tb,  it  was  central  to  the  southeast  of 
Nova  S^tia,  with  haromelnric  readings  of  about  30.40  inches  along  that  ooaat,  after 
which  it  gradually  disappeared  to  the  eastward. 

No.  Ill  appeared  during  the  night  of  the  3d  in  Minnesota,  but  was  of  little  intenst 
Frosts  were  reported  on  tne  morning  of  the  4th  from  Michigan  to  Wisoonsin  and  Min- 
nesota. 

No.  rV  followed  low  barometers  Nos.  V  and  VI  in  the  Southwest  on  the  7th,  prodaeioff 
a  severe  '^  norther  "  on  the  Texas  coast  during  the  afternoon  and  night.  On  the  8th 
-and  9th  it  moved  south  and  eastward,  and  on  the  morning  of  the  10th  reached  fitnn 
Texas  to  Northern  Florida,  with  frosts  as  far  south  as  Northern  Mississippi,  and  with  a 
'barometric  ridge  extending  from  Louisiana  to  Minnesota.  As  low  barometer  No.  VH 
passed  to  the  eastward,  the  pressure  rapidly  increased  from  theis^ulf  to  Lower  Michigan. 
On  the  momingof  the  11th  firosts  were  reported  from  Delaware,  Western  North  Caco- 
lina,  Ohio,  and  Wisoonsin.  By  7.35  a.  m.,  of  the  12th,  it  covered  the  Qulf  and  Sooth 
Atlantic  States,  and  then  gpradually  lost  its  distinctive  features. 

No.  V  was  first  observed  in  Oregon  on  the  9th,  in  Montana  on  the  10th,  and  in  Dakota 
on  the  11th,  succeeding  low  harometer  No.  VII.  At  7.35  a.  m.,  of  the  12th,  the  ridge  of 
highest  pressure  extended  from  Dakota  to  Iowa,  with  temperatures  near  freezin)^  in 
Northwestern  Minnesota.  As  it  moved  eastward  over  the  La^e  region  the  pressure  in- 
creased, with  barometric  readings  of  30.36  inches  along  Lake  Superior  on  the  morning 
of  the  13th,  and  with  frosts  from  Ohio  and  Indiana  to  Wisconsin.  By  7.35  a.  m.,  of  the 
14th,  it  was  central  over  the  Virginias,  and  frosts  were  reported  from  Delaware,  Penn- 
sylvania, and  Ohio  northeastward  to  Maine.  As  low  barometer  No.  IX  advanced  eait- 
ward,  this  high  pressure  area  developed  into  two.  On  the  morning  of  the  15th  they  were 
central  off  the  South  Atlantic  coast  and  north  of  Lake  Ontario,  and  frosts  occurred 
from  northern  New  York  to  Maine.  During  the  15th  and  16th  the  former  conUnoed 
nearly  stationary,  and  the  latter  extended  south  and  eastward,  with  increasing  pres- 
sure, over  the  Middle  States,  New  England,  and  eastern  British  Provinces,  prefacing 
frosts  and  frequently  ice  in  New  York  and  New  England.  At  7.35  a.  m.,  of  the  17th,  tbe 
highest  (above  30.40)  reached  from  New  Jersey  neyond  Nova  Scotia,  with  frosts  in 
Vermont  and  Maine.  During  the  17th  and  18th  the  pressure  diminished  in  the  Middle 
and  Eastern  States,  and  slowly  in  the  Southern  States. 

No.  VI,  which  was  of  little  interest,  made  its  appearance  over  Lake  Superior  during  the 
night  of  the  17th,  passed  eastward  toward  New  England  and  the  St.  Lawrence  Valley 
on  the  18th  and  19th,  and  disappeared  apparently  to  the  southeastward. 

No.  VII. — After  low  barometer  No.  X  began  its  eastward  course,  this  high-presrare 
area  appeared  in  Dakota  and  Minnesota  on  the  2l8t,  and  rapidly  extended  over  the  Lake 
region  during  the  22d.  Along  its  southeastern  front  high  winds  and  gales  occanred, 
and  frosts  in  Wisconsin.  On  the  morning  of  the  23d  the  highest  barometric  reading 
(30.43)  was  reported  from  Milwaukee,  Wis.,  with  frosts  as  far  south  as  Iowa,  Illinois, 
Indiana,  Ohio,  and  Virginia.  At  7.35  a.  m.,  of  the  24th,  a  narrow  area,  inolosed  by  tbe 
isobario  curve  30.30  inches,  was  traced  from  Southeastern  Wisconsin  to  Pennsylvania, 
and  from  latter  to  northeastern  North  Carolina,  while  reports  of  frosts  came  from  Ohio 
to  Virginia  and  thence  northeastward  to  New  England.  During  the  24th  and  25th  it 
lost  its  identity  by  breaking  up  into  several  minor  areas.  On  the  morning  of  the  26th 
frosts  were  produced  from  New  York  to  Maine. 

No.  VIII  was  first  observed  during  the  night  of  the  28th  as  approaching  Manitoba 
and  Lake  Superior  from  the  northwestward,  and  was  central  north  of  the  latter  on  the 
following  morning.  It  delayed  the  eastward  progression  of  low  barometer  No.  XI,  and 
northeasterly  gales  were  produced  over  western  Lake  Superior.  By  morning  of  the 
30th,  the  highest  (above  30.20)  was  central  north  of  Lake  Ontario,  with  reports  of 
frosts  from  New  York,  Vermont,  and  Massachusett«.  Thence  it  moved  southeastward 
over  New  England.  At  7.35  a.  m.,  of  the  31st,  the  isobaric  curve  30.30  inches  was  traced 
from  New  Jersey  to  Nova  Scotia,  with  the  highest  pressure  lying  to  the  eastward,  and 
with  frosts  from  northern  New  York  and  Massachusetts  northeastward.  During  the 
31st  the  pressure  continued  without  change  along  the  New  England  coast,  and  increased 
thence  to  Florida,  but  the  highest  remained  central  southeast  of  New  England. 

Areas  of  low  pressure. — A  comparison  of  the  charts  for  the  same  month  m  1873, 1874, 
and  1875,  discloses  the  foUowiog  facts,  viz :  the  numiher  of  low-pressure  areas,  traced 
upon  accompanying  chart  No.  I,  nas  averaged  about  the  same  during  the  present  mondi ; 
the  paths  of  lowest  barometric  depression,  after  they  could  be  dennitely  located,  have 
generallv  been,  as  heretofore,  across  the  northern  sections  of  the  country  ;  they  have 
frequently  developed  into  two  or  more  minor  depressions;  in  some  oases  they  could  be 
traced  to  the  north  Pacific  coast.  Broken  lines  indicate  that  the  paths  cannot  be  accu- 
rately drawn  on  account  of  the  limited  number  of  stations  in  the  Territories,  and  the 
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impoflsibility  of  makin^^  use  of  the  barometric  readiDgs,  taken  at  the  high  stations,  for 
drswing  isobario  onrres,  as  redaoed  to  the  sea-level  by  the  method  at  present  in  use. 
Their  average  movement,  in  miles  per  hour,  will  be  found  in  a  table  npon  chart  No.  1. 

No.  I. — This  storm  is  described  in  the  Review  for  April  as  No.  XIY.  On  the  1st  instant 
it  continned  nearly  stationary,  and  heavy  snow  fell  m  New  Branswick  and  the  month 
of  the  St.  Lawrence,  accompanied  by  northeasterly  gales,  bntrain  or  sleet  from  Nova 
Seotia  to  northern  Maine.  It  disappeared  on  the  &.  with  northerly  winds  and  cold, 
clearing  weather  in  those  sections.  Cautionary  signals  were  orderea  April  3Uth  from 
Cape  Hatteras  to  Thatcher's  Island,  Mass.,  which  were  justified  by  high  northwest, 
north,  or  northeast  winds.  Daring  the  morning  of  the  Ist  a  wind  volooity  of  48  miles 
per  hour  was  recorded  at  Father  Point,  Canada,  and  increased  to  a  hurricane  from  the 
northwest  on  Mount  Washington. 

No.  II.— On  the  30th  of  April  this  disturbance  was  felt  in  Kansas  and  Indian  Terri- 
tory. During  the  Ist  instant  it  moved  to  Mississippi.  Thunder-storms  occurred  from 
New  Mexico  and  Kansas  to  Arkansas,  Mississippi,  and  Tennessee,  with  frequently  I 
hea^  rains,  and  in  Kansas  gales.  Cautionary  signals  had  been  ordered  at  Gk^lveston 
and  Indianola,  where  southeasterly  gales,  reaching  40  miles  x^r  hour  at  latter,  were 
suoseeded  on  the  morning  of  the  2d  by  a  severe  "  norther,"  attaining  46  miles.  During 
the  2d  thunder-storms,  oooasionally  accompanied  by  hail,  were  reported  from  Louisiana 
to  North  Carolina.  Cautionary  signals  were  displayed  in  the  morning  along  the  North 
Carolina  coast,  which  were  succeeded  by  high  northeasterly  winds  and  a  heavy  sea. 
During  the  3d  and  4th  it  passed  northeastward  between  Nova  Scotia  and  the  island  of 
Bermuda. 

No.  III. — ^Apparently  advanced  southeastward  over  Eastern  Montana  on  the  2d  to 
Southern  Dakota,  accompanied  by  a  severe  S.  £.  gale  at  Fort  Sully,  which,  at  8  p.  m., 
reached  60  miles  per  hour,  and  on  the  3d  by  a  heavy  snow-storm  over  Lake  Superior. 
As  it  passed  to  the  eastward,  generally  light  rains  fell  in  the  Lower  Lake  region,  New 
York,  and  New  England.  The  main  disturbance  crossed  Lake  Huron  into  Canada, 
while  a  secondary  depression  was  developed  along  the  Lower  Lakes  and  disappeared 
in  New  England.  Cautionary  signals  were  ordered  on  the  morning  of  the  3d  at  Mar- 
quette, Escanaba,  Milwaukee,  Grand  Haven,  and  Alpena,  and  on  the  following  morning 
from  Cleveland  to  Oswego,  and  were  justified  by  dangerous  winds  at  or  in  the  vicinity 
of  the  stations. 

No.  IV. — ^Probably  developed  during  the  2d  and  3d  from  No.  Ill,  and  passed  south- 
ward over  Colorado  toward  Northern  Texas,  under  the  influence  of  high  pressure  No. 
III.  Oenerally  light  rains  and  snow  fell  from  Montana  to  Utah  and  Colorado.  During 
the  4th  brisk  audnigh  southerly  winds  were  reported  from  the  Texas  coast,  with  threat- 
ening or  rainy  weather,  frequent  thunder-storms,  and  occasional  hail ;  thence  northeast- 
ward to  Indiana,  Illinois,  Iowa,  and  Nebraska.  On  the  5th  it  moved  quite  rapidly  to 
Lake  Huron,  with  threatening  and  rainy  weather  extending  over  the  Lake  region  and 
New  England.  Thunder-storms  were  occasionally  reported  from  Texas,  Louisiana, 
Mississippi,  and  Alabama  to  Ohio.  Like  the  previous  disturbance,  it  sent  a  minor  de- 
pression eastward  over  New  England  and  Nova  Scotia.  Cautionary  signals  were 
ordered  at  midnight  of  the  4tb  and  morning  of  the  5th  from  Lake  Michigan  to  Lake 
Ontario.  Dangerous  winds  were  reported  as  having  occurred  at  Milwaukee  and  Roch- 
ester only. 

No.  v. — ^The  southern  edge  of  this  storm  was  felt  in  Oregon,  where  light  rains  fell  on 
the  3d  and  4th.    As  it  passed  sontheastward  over  Montana,  Nevada,  Utah,  Wyoming,, 
and  Colorado  toward  Indian  Territory,  light  rains  or  snow  accompanied  it,  which  con- 
tinned  until  the  6th.    Upon  the  last  date  it  moved  almost  due  northward.    Threaten- 
ing and  rainy  weather  reached  east  and  southward  to  Nebraska,  Southern  Minnesota, 
Upper  Lake  region,  Ohio  Valley,  and  West  Qnlf  States,  with  frequent  and  severe  thun- 
jder-storms.    Tornadoes  are  reported  to  have  occurred  at  a  number  of  places,  viz,  at 
Lteaven worth,  Kans.,  6th,  3.15  a.  m.,  (local  time,)  severe  wnirlwind  passed  over  city 
-from  the  southwest,  destroying  three  buildings  and  unroofing  ten  others ;  from  10  p.  m. 
of  the  5th  up  to  time  of  whirlwind  a  terrific  thunder-storm  raged,  attended  by  very 
Iieavy  and  incessant  rain.    In  Indiana,  on  the  6th,  about  5  p.  m.,  (local  time,)  a  tornado 
passed  through  the  southern  part  of  Hamilton  County.    It  formed  at  White  River, 
about  two  mfles  from  the  north  line  of  Marion  County,  moved  20^  north  of  east,  passed 
through  Delaware,  Fall  Creek,  and  Wayne  Townships  in  Hamiliion,  and  stopped  in 
Strong  Creek  Township,  Madison  County.    It  traveled  about  twenty  miles,  and  was 
about  one  hour  in  passing  that  distance.    Farm-houses,  barns,  &,o.,  were  destroyed. 
Cattle,  sheep,  and  timber  were  taken  up  and  whirled  through  the  pipe.    Its  shape  was 
that  of  an  hour-glass,  which,  at  times,  would  separate,  and  its  color  dark  black.    Chi- 
cago 6th,  5.10  p.  m.,  (local  time,)  was  visited  by  a  tornado,  accompanied  by  rain,  thun- 
der, and  lightning,  from  southwest  to  northeast,  having  a  swift  rotary  motion  from 
TigBt  to  letl,  bounding  along  like  a  ball ;  apparently  reached  the  ground  but  two  or 
-three  times ;  was  last  seen  near  the  **crib,"  at  which  point  it  demolished  the  fog-bell 
tower.    Estimated  that  about  a  quarter  of  a  million  dolla^  damage  was  done  to  prop- 
erty in  and  abont  the  <»ity.    Carbondale,  111.^  6th,  at  9.30  p.  m.,  (local  time,)  a  tornado 
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struck  the  city  on  the  northwest,  and  passed  thronch  to  the  southeast ;  trees  were  Qp> 
rooted,  houses  nnroofed,  an4  the  Illinois  Central  Kailroad  depot  demolished.  A  few 
miles  to  the  north  a  locomotive  and  train  of  cars  on  the  Illinois  Central  Railroad  were 
hlown  from  the  track  near  Neoga,  Cumberland  County.  It  was  aocompanied  with 
vivid  lightning,  and  storm  terminated  at  11  p.  m.  Anna,  111.,  6th,  at  9.30  p.  m.,  (lool 
time,)  ouring  a  heavy  thunder  and  rain  storm,  a  tornado,  covering  a  track  about  fire 
hundred  yaras  wide,  and  lasting  about  five  minutes,  passed  near  the  town  toward  the 
northeast,  uprooting  and  breaking  off  trees  12  and  15  inches  in  diameter,  and  damafifig 
buildings.  At  11  p.  m.  the  isobanc  curve  29.40  inches  was  central  in  the  southwestern 
comer  of  Iowa,  with  barometric  troughs  extending  thence  toward  Ohio  and  Arkansis, 
where  the  conditions  were  favorable  for  the  formation  of  tornadoes  and  severe  loeal 
storms.  In  the  morning  signals  had  been  displayed  at  Chicago,  Milwaakee,  and  Grand 
Haven,  and  in  the  evening  and  night  at  the  remaining  stations  sJong  the  Lakes.  Nearly 
all  were  justified  by  dangerous  winds  succeeding.  At  Buffalo  and  E  vanston,  EU  the 
highest  wind- velocity,  36  miles  per  hour,  was  recorded.  During  the  7th  the  isobahc 
curves  separated  quite  rapidly,  or,  in  other  words,  the  barometric  gradients  becane 
less  steep  and  the  disiurbi^nce  lost  very  much  of  its  force.  By  midnight  isobar  29.79 
included  nearly  the  whole  of  the  Upper  Lake  region,  while  minor  depressions  had  de- 
veloped, and  were  central  over  Lake  Champlain  and  southeast  of  Maine.  Thander- 
storms,  with  occasional  hail,  occurred  from  Tennessee  to  Kansas,  the  Lake  region,  and 
New  England.  Upon  the  8th  it  passed  into  Canada,  but  sent  over  the  Lower  Lakes  and 
Saint  Lawrence  valley  another  secondary  depression.  Brisk  to  high  westerly  windi 
followed  it  over  Lakes  Huron  and  Erie,  and  a  southwest  gale  off  Cape  Hatteras.  Thon- 
der-storms  continued  from  North  Carolina  to  Ohio,  New  York,  and  Conneoticnt.  On 
the  9th  cautionary  signals  were  ordered  from  North  Carolina  to  Massaohnsetts,  bot 
only  those  along  the  coast  of  the  former  were  verified.  At  Smithville,  N.  C,  an  hoorlj 
wind- velocity  of  47  miles  from  the  southwest  was  recorded,  and  at  Cape  Lookout  41 
from  the  south. 

No.  YI  may  be  considered  as  a  branch  of  the  previous  one.  During  the  night  of  the 
6th,  7th,  and  8th,  as  they  progressed  eastward,  a  barometric  trough  connected  them. 
Severe  thunder  and  heavy  rain  storms  resulted  in  the  Gulf  States.  As  the  wind  shifted 
to  the  north  it  increased  to  gales  at  many  places,  reaching  48  miles  ]>er  honr  at  Indi- 
anola,  35  at  Galveston  and  Mobile,  and  2S  at  New  Orleans.  On  the  9th  it  crossed 
Florida,  with  thunder-storms  thence  to  Virginia.  At  Key  West  the]  anemometer  regis- 
tered 48  miles  per  hour  from  the  southwest  at  8.20  p.  m. 

No.  YII  advanced  southeastward  over  Manitoba  on  the  8th.  During  the  9th  light 
rains  fell  in  the  Lake  region,  with  thunder-storms  in  Illinois  and  Indiana.  At  4J3b^. 
m.  a  narrow  area,  inclos^  by  isobar  29.60,  extended  along  the  western  shore  of  Lake 
Michigan.  In  connection  with  minor  depressions  left  by  tne  two  previous  low  barom- 
eters, it  produced  thunder-storms  from  Indiana  to  South  Carolina  and  eastward  to 
New  Englaud,  with  occasional  hail  in  Pennsylvania  aud  Delaware,  on  the  10th.  After 
the  winds  had  shifted  to  westerly  along  the  New  Jersey  coast  they  increased  in  force, 
reaching  36  miles  per  honr  at  Cape  May,  52  at  Long  Branch,  and  70  at  Sandy  Hook. 
During  the  11th  it  passed  northeastward  to  the  Gulf  of  Saint  Lawreqoe,  aocompanied 
by  rainy  weather  in  New  England  and  thunder-storms  in  Maine.  On  Monnt  Wash- 
ington the  wind  blew  a  northwest  gale,  36  miles  per  hour  at  Newport,  40  at  Boston,  and 
41  at  Thatcher's  Island,  from  the  west. 

No.  VIIL  During  the  10th  clondy  and  rainy  weather  prevailed  in  Montana,  bnt  the 
central  depression  passed  to  the  northward.  By  11  p.  m.  it  had  reached  Southeastern 
Dakota,  and  was  inclosed  by  isobar  29.60  inches.  In  Dakota  and  Minnesota  severe 
thunder-storms  occurred.  During  the  11th  the  northern  portion  progressed  eastward 
more  rapidly  than  the  southern,  due  to  high  pressure  No.  V  advancing  sontheastward 
in  its  rear,  so  that,  by  11  p.  m.,  it  was  central  near  the  southern  end  of  Lake  Michigan, 
with  a  barometric  trough  extending  south  west  ward  over  Indian  Territory.  Thunder- 
storms were  reported  from  Colorado  to  Minnesota,  Michigan,  and  Indiana.  Cautionary 
signals  were  displayed  on  the  10th  at  Duluth,  and  on  the  11th  at  the  remaining  stations 
along  the  Lakes,  the  majority  of  which  were  justified.  At  Milwaukee  and  Grand 
Haven  the  northeast  wind  reached  28  miles  per  hour,  and  at  Cleveland,  N.  W.,  43.  As 
shown  upon  Chart  No.  I,  it  divided  into  two  on  the  i2th,  one  disappearing  southeast- 
ward  over  Virginia,  the  other  moving  to  Maine.  Thunder-storms  were  freqaent  and 
severe,  accompanied  by  occasional  hail,  from  North  Carolina,  Kentucky,  and  Indiana 
northeastward  to  New  England.  Cautionary  signals,  were  ordered  from  North  Caro- 
lina to  Maine,  bnt  the  majority  was  reported  as  not  justified.  At  Eittyhawk,  N.  C,  3S 
miles  of  wind  from  the  S.  W.,  were  recorded,  and  at  Vineland,  N.  J.,  40.  During  the 
13th  the  northern  branch  passed  eastward  beyond  the  stations,  with  thander-storms  in 
Maine. 

No.  IX  succeeded  high  pressure  No.  V.  During  the  13th  the  barometer  continued 
fiftlling  from  Montana  sontheastward  to  the  Upper  Mississippi  Valley,  with  thonder- 
storms.  On  Pike's  Peak  a  severe  snow-storm  prevailed,  and  several  hundred  miles 
east  of  Dodge  City,  a  tornado,  accompanied  by  unusually  heavy  rains.    At  Fort 
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Solly,  the  soath  wiod  reached  37,  and  at  Breckenridge,  S.  E.,  45  miles  per  hour.  On 
Che  14th  the  storm-ceoter  advanced  into  Southern  Dakota,  with  severe  thunder- 
storms  as  far  southward  as  New  Mexico  and  Northern  Missouri.  At  Du  Luth  a  severe 
northeast  gale  prevailed;  at  Dodge  City,  S.  E., 42,  Fort  Sully,  N.,  40, and  at  Saint 
Paul,  S.  E.,  44  miles  per  hour  were  registered.  By  4.35  p.  m.  of  the  15th  an  area,  inclosed 
by  isobaric  curve  29.40,  was  central  in  Southeastern  Dakota,  with  barometric  troughs 
extending  southward  toward  Indian  Territory  and  eastward  over  Ohio  to  the  New 
Jersey  coast.  Frequent  and  severe  thunder-stormspre  vailed  during  the  day  from  Da- 
kota and  the  Lakes  southward  to  Indian  Territory,  Kentucky,  and  North  Carolina,  with 
occasional  hail.  The  highest  hourly  wind- velocities  recorded  were  at  Toledo,  E.,35, 
Alpena,  E..  30,  and  Milwaukee,  S.  E.,  3d  miles.  A  violent  northwest  gale,  lasting  about 
-eight  minutes,  swept  over  the  vicinity  of  Fallst'On,  Md.,  at  7.05  p.  m.,  overturning 
buildings,  prostrating  the  largest  forest-trees,  &,o.  On  the  16th  it  diminished  very 
much  in  force.  High  northeast  winds  were  reported  from  New  Jersey  coast  and  Du 
Xiuth ;  frequent,  and,  at  places,  destructive  thunder-storms  from  Dakota,  Iowa,  and 
Kansas  eastward  to  the  Middle  States.  During  the  17th  it  passed  into  Canada.  Occa- 
sional thunder-storms  occurred  from  North  Carolina  to  Ohio,  Michigan,  and  New  York  ; 
dt  Cleveland  a  southwest  wind  of  42  miles.  On  the  18th  the  central  depression  passed 
eastward  near  the  month  of  the  Saint  Lawrence,  producing  thunder-storms  from  North 
Carolina  to  New  York  and  New  England.  Cautionarv  signals  were  displayed  on  the 
13th  along  Lakes  Superior  and  Michigan,  on  the  I4th  along  Lakes  Huron  and  Erie. 
And  on  the  15th  along  Lake  Ontario  and  the  New  Jersey  and  North  Carolina  coasts,  all 
of  which  were  justified  except  those  along  Lake  Ontario  and  the  North  Carolina  coast. 
No.  X.  After  low  barometer  No.  IX  moved  eastward  over  the  Northwest,  the  pressure 
continued  quite  low  at  the  stations  in  Montana.  Generally  light  rains  fell  on  the  16th  and 
17th  from  Oregon  to  Utah  and  Montana,  partly  turning  into  snow.  Upon  the  latter  date 
the  central  depression  passed  over  Montana  and  Wyoming,  with  rapidly-falling  barom- 
eter west  of  the  Upper  Mississippi  Valley.  Thunder-storms  were  occasionally  reported 
/rom  Utah  and  Dakota,  and  18  inches  of  snow  from  Camp  Douglas,  Utah.  During  the 
18th  it  advanced  to  Dakota  and  Nebraska,  accompanied  by  rain  or  snow  from  Montana 
And  Idaho  eastward  to  Minnesota.  Frequent  thunder-storms  occurred  from  that  section 
south  and  eastward  to  Northern  Texas,  Missouri,  Tennessee,  Ohio,  and  Wisconsin.  At 
Dodge  City,  an  hourly  wind-velocity  of  36  miles  from  the  east,  and  at  Breckenridge 
and  Davenport,  S.  E.,  36  miles  were  registered.  A  water-spout  was  observed  7  miles 
northwest  of  Dubuque.  At  Fort  Benton,  nearly  5  inches  of  rain  fell  on  the  17th  and 
18th.  At  7.35  a.  m.  of  the  19th  an  area,  inclosed  by  isobaric  curve  29.50,  covered  the 
eastern  portion  of  Dakota,  and  a  barometric  trough  extended  thence  to  Ohio.  Thun- 
der-storms were  frequently  reported  from  Dakota  south  and  eastward  to  Kansas,  Iowa, 
Illinois,  Indiana,  Virginias,  and  Western  Pennsylvania,  with  hail  in  first  and  last  sec- 
tions. During  the  20th  it  continued  nearly  stationary  in  Northeastern  Dakota,  but  with 
failing  barometer  in  the  Lake  region.  Destructive  hail-storms  were  reported  from 
Tankton,  and  Cedar  County,  Nebr.,  and  frequent  thunder-storms  from  Dakota  south  and 
eastward  to  Northern  Texas,  Illinois,  Michigan,  and  Western  Pennsylvania.  Southerly 
^nds  reached  at  Saint  Paul  38  and  at  Denison  60  miles  per  hour.  At  11.50  a.  m.  a 
heavy  gale  of  wind  or  tornado,  accompanied  with  hail  one  inch  in  diameter,  passed 
Iwlow  Yankton,  crossed  the  Missouri  River  into  Nebraska,  then  curving,  crossed  its 
former  track  near  Gayville,  14  miles  below  Yankton,  at  noon,  and  at  3  p.  m.  had  reached 
Worthin|^n,  Minn.  Considerable  damage  was  done  to  buildings  and  crops.  During 
the  21st  it  crossed  the  Upper  Lake  region  quite  rapidly,  and  was  followed  by  high 
pressure  No.  VII.  Frequent  and  severe  thunder-storms,  with  hail  in  many  places,  re- 
united from  Wisconsin  to  Northern  Texas  and  eastward  to  the  Atlantic  States.  Some 
ef  the  highest  hourly  wind- velocities  are:  For  Port  Huron,  N.,  30,  Toledo,  S.  W.,  27, 
Indianola,  S.,  36,  Sandy  Hook,  N.  W.,  40,  and  Cape  May,  N.  W.,  44  miles.  At  4.35  p.  m. 
of  the  22d  the  pressure  was  lowest  over  New  Brunswick  and  the  New  England  coast, 
^with  a  barometric  trough  extending  south  westward  toward  Florida,  and  rapidly-in- 
creasing pressure  in  the  Lake  region.  In  the  Middle  Stales,  New  England,  and  North 
Carolina  frequent  and  severe  thunder-storms  occurred,  with  occasional  hail,  and  a  tor- 
nado at  Rondout,  N.  Y.  Some  of  the  highest  wind  •velocities  reported  are  for  Milwaukee, 
IS.  E.,  34,  Port  Huron,  N.,  48,  Oswego,  N.,  36,  Sandy  Hook.  N.,  40,  Long  Branch,  N.W.,  48 
miles  per  hour,  and  on  Mount  Washington  a  gale.  On  the  23d  it  disappeared  eastward 
over  Nova  Scotia,  followed  by  clearing  weather  in  the  Atlantic  States.  Cautionary 
«ignals  were  displayed  on  the  18th  at  Duluth,  and  19th  at  Escanaba  and  Marquette, 
t)at  not  justified ;  on  the  22d,  along  the  Lower  Lakes  and  Atlantic  coast  from  Georgia 
to  Maine,  the  majority  of  which  were  succeeded  by  dangerous  winds.  This  disturb- 
ance left  a  secondary  depression,  which,  on  the  22d,  in  connection  with  low  pressure 
Ifo.  VII,  caused  thunder-storms  from  Nebraska  and  Colorado  to  Indian  Territory,  with 
occasional  hail.  On  Pike's  Peak  a  severe  snow-storm  prevailed.  At  Dodge  City  a 
northeast  wind  of  51  and  Denver  40  miles  per  hour  were  recorded.  During  the  22d  and 
^3d,  6.70  inches  of  rain  fell  at  Denver.    Thunder-storms  continued  on  the  23d  from  Ne- 


460  EEPORT  \)F   THE   CHIEF   SIGNAL-OFFICER. 

braska  to  Mississippi,  Louisiana,  and  Northern  Texas,  and  on  the  24th,  85th,  26th,  and 
27th  from  Texas  to  Alabama. 

No.  XL  On  the  28tb,  falling  barometer  in  the  Upper  Missouri  Valley  indicated  tiie 
approaoh  of  this  storm,  and  very  light  rains  were  reported  from  Utah  to  Nebraska,  with 
a  hailstorm  below  Fort  Randall,  Dak.    At  7.35  a.  m.  of  the  29th  it  was  probabW 
central  oyer  the  eastern  portions  of  Wyomingand  Montana,  with  a  barometric  troogn 
extending  eastward  over  the  Lake  region.    Freanent  thunder-storms  were  reported 
during  the  day  fh>m  Dakota  and  Montana  south  and  eastward  to  Texas,  Alabama, 
Dlinois,  and  Michigan,  with  hail  in  Nebraska,  Montana,  Dakota,  Iowa,  and  Michi- 
gan.   At  Detroit, mch., severe  thunder-storm  at  2.45  p.m.;  during  morning  barom- 
eter fell  steadily ;  2  p.  m.,  temperature  82^  Fahrenheit,  and  heat  overpowering,  not- 
withstanding a  steady  west  wind  of  12  miles  per  hour ;  2.45  p.  m.,  wind  suddenly 
veered  from  west  to  north,  and  in  a  few  moments  to  northeast,  increasing  to  20  miles 
per  hour ;  rain  in  torrents,  flooding  streets  and  basements,  and  washing  away  pave- 
ments, trees,  curbing,  &^, ;  3.30  p.  m.,  during  a  period  of  five  minutes,  the  wind  blew 
at  the  rate  of  35  miles  per  hour,  and  some  hail  fell  at  the  same  time.    The  fol]owiB| 
hourly  wind-velocities  were  reported :  At  Duluth,  N.  E.,  36,  Breokenridge,  8.  E.,  29,  and 
Toledo,  N.  E.,  42  miles.    During  the  30th  the  pressure  continued  dirainishingover the 
Northwest  and  Lakes,  and,  at  11  p.  m.,  an  area,  inclosed  by  isobaric  curve  29  ineliei, 
was  central  in  Dakota.    Thunder-storms  were  occasionally  reported  fh>m  thence  to 
Michigan  and  the  Gulf  States,  with  snow  and  hail  in  Montana  and  Utah.     The  follow- 
ing are  some  of  the  highest  hourly  wind-velocities :  Indianola,  8.,  30,  North  Platte,  S.  E^ 
40,  Dodge  City,  E.,  43,  and  Pike's  Peak,  W.,  76  miles.    On  the  31st  the  central  depree- 
sion  advanced  to  Eastern  Dakota,  with  a  barometric  trough  extending  southward  over 
Indian  Territory.    Frequent  and  severe  thunder-storms  prevailed  from  Dakota,  Minne- 
sota, and  the  Upper  Lakes  to  the  Gulf  States,  with  hail  in  Wyoming.    At  Saint  Louis, 
S.,  34,  Breokenridge,  S.  E.,41,  and  North  Platte,  42  miles  per  hour  were  reoorded. 
Cautionary  signals  were  ordered  on  the  29th  at  Du  Luth,  Milwaukee,  Chicago,  and 
Grand  Haven,  on  the  30th  at  Escanaba  and  Marquette,  and  on  the  31st  as  far  east  tt 
Buffalo,  the  majority  of  which  were  justified.    As  this  storm  moved  to  the  eastward  it 
diminished  very  much  in  force. 

TEMPBRATURB  OF  THE    AIR. 

The  isothermal  curves,  (in  red,)  upon  Chart  No.  II,  illustrate  the  general  distribution 
of  the  temperature  of  the  air  for  the  month.  Mean  temperatures  received  late  and  oat 
given  on  the  chart  are :  For  Fort  Benton,  57°  '.Virginia  City,  4(J°.4  ;  Pike's  Peak,  21  .4 ; 
Fort  Sully,  6P.7 ;  North  Platte,  59°. 6 ;  Santa  F6,  SG^-.O ;  Mount  Washinijrton,  33^.1.  By 
referring  to  the  table  in  the  lower  left-band  corner  of  the  same  chart  it  will  be  mea 
that  the  average  is  below  that  for  many  years  in  New  England,  the  Sontb  Atlantic 
States,  along  the  Pacifio  coast,  and  in  the  Saint  Lawrence  Valley;  nearly  the  same ia 
the  Middle  Atlantic  States,  Gulf  States,  and  Upper  Mississippi  Valley ;  above  in  the 
Lake  region,  Ohio  VtJley,  Tennessee,  and  Missouri  Valley.  Minimum  and  maxinmiD 
temperatures,  respectively,  for  the  month  are  given  for  the  following  stations,  riz : 
Portland,  Oreg.,  36°,  829 ;  San  Francisco,  45°,  81° ;  San  Diego,  50°,  76° ;  Salt  Lake  City. 
330,  88^  ;  Cheyenne,  27°,  8F ;  Denver,  32°,  85° ;  Pike's  Peak,  29,  39©  ;  Santa  F6,  a^', 
780;  Virginia  City,  24^,  81° ;  Bismarck,  23^,  87° ;  Pembina,  22<^,570;  Fort  Sullv.27^, 
96°;  Saint  Paul,  3P,890;  Leavenworth,  37°,  87° ;  Du  Luth,  26°,  87^ ;  Marquette,  23^, 
86^  ;  Chicago,  35°,  87° ;  Detroit,  30^,  85^ ;  Oswego,  3F,  91°  ;  Pittsburgh,  27°,  9F ;  Mem- 
phU,  48°,  88" ;  New  Orieans,  57°,  86^ ;  Indianola,  58^,  87^ ;  Eagle  Pass,  Tex.,  72°,  102^ ; 
Key  West,  70°,  91°  ;  Savannah,  50^,94^;  Norfolk,  38",  89°  ;  Knoxville,  400,89^;  Wash- 
ington, 340,  900 ;  New  York,  34°,  83° ;  Boston,  34°,  86^ ;  Eastport,  33«^,  65© ;  Mount 
Washington,  7°,  55o. 

Ranges  in  temperature. — The  greatest  ranges,  from  6P  to  69^  Fahrenheit,  are  reported 
from  Western  Pennsylvania  to  Minnesota  and  Dakota ;  the  least  ranges,  21°  to  30^,  from 
Southern  Florida  to  Texas,  26'^  at  San  Diego,  and  32°  at  Eastport  and  Wood's  Hole. 

Frosts  and  ioej  destructive  to  fruits  and  early  vegetables,  are  reported  as  follows,  vis : 
On  the  Ist,  ice  formed  i  inch  thick  at  Elmira,  111.,  Atco,  N.  J.,  and  West  Chester,  Pa. ; 
at  Ringgold,  Ohio,  cherry,  plum,  and  apple  trees,  and  at  Morgantown,  cherry,  peach, 
and  plum  trees  were  injured  by  freezing ;  2d,  6th,  and  19tli,  at  Santa  F^,  tender  veg- 
etables damaged ;  3d,  at  La  Grange,  Tenn.,  (latest  frost  known,)  fruit  all  killed,  except 
cherries  and  grapes,  at  Corsicana  vegetation  sli^htlv  damaged,  and  at  Muscatine, 
Iowa,  sweet  potatoes  and  tomatoes  kuled;  15th,  ice  formed  at  Salt  Lake  City ;  16tb, 
asparagus  frozen  at  Gardiner,  Me. ;  16th  and  17th,  at  San  Jos^,  Cal.,  grapes  iinnred ; 
17th,  a  frost,  damaging  vegetation,  at  Carson  City,  Nev.,  and  at  New  London  ice  formed 
finch  thick;  18th,  at  Eanab,  Utah,  peaches,  apples,  grapes,  &.c.,  killed — ice  ^  inch 
thick;  21st,  potato- vines  killed  at  Viejas,  Cal.;  23d,  Maloue,  N.  Y.,  vegetables  killed; 
31st,  squash-vines  killed  at  Plaistow,  N.  H.  At  Fayette,  Miss.,  tirst  May  frosts  for  yean 
on  3d  and  9th. 
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PRECIPITATION. 

Upon  Chart  No.  HI  ie represented  the  distribn tion  of  rain-fall  and  melted  snow.  The 
following  fignres  were  received  after  the  printing  of  the  obart,  viz:  Virginia  City, 
&58;  Pike's  Peak,  4.73;  Santa  F^,  0.83;  Moant  Washington,  7.83;  Rio  Grande  City, 
Tex.,  0.56;  Eagle  Pass,  Tex.,  1.27  inches.  A  table  upon  same  gives  the  average  of  the 
month  for  this  and  many  years.  There  has  been  a  deficiency  of  .43  inch  for  the  Pa- 
cific coast,  .45  for  the  Lower  Lake  region  and  Missouri  Valley,  .50  for  the  Saint  Law- 
rence Valley,  .55  for  the  Eastern  Gnlf  States,  .75  for  the  South  Atlantic  States,  .95  for  the 
Ohio  Valley,  1.05  for  New  England.  An  excess  of  .20  inch  has  been  recorded  for  the 
Middle  Atlantic  States,  .45  for  the  Upper  Lake  region,  1.00  for  Minnesota,  1.65  for  the 
Upper  Mississippi  Valley,  2.55  for  Tennessee,  2.65  for  the  Western  Gnlf  States^ 

Snow-fall, — At  Colebrook,  Conn.,  4  inches  on  morning  of  Ist;  Southington,  Conn.,  2 
inches  on  1st;  Middletown,  Conn.,  1  inch  on  1st;  Vail,  Iowa,  ground  white  on  1st  and 
4th ;  Florida,  Mass.,  2  inches  on  1st ;  FaU  River,  Mass.,  |  inch  on  1st ;  Shelbnme,  N.  H., 
snow-storm  1st ;  Kensico,  N.  Y.,  8-10  inch  on  1st ;  Wappinger's  Falls,  N.  T.,  f  inch  on 
1st ;  Dn  Luth,  Minn.,  on  3d,  heaviest  fall  at  one  time  during  season ;  Esoanaba,  Mich., 
heavy  snow-storm  3d  ;  Salt  Lake  City,  heavy  snow  3l8t. 

Bainy  days, — The  number  of  days  on  which  rain  fell  during  the  month  avenges  as 
follows:  In  New  England,  16';  Middle  Atlantic  States,  12 ;  Southern  States  and  Ohio 
Valley,  10 ;  Lake  region,  15 ;  Upper  Mississippi  Valley,  12 ;  Missouri  Valley,  9 ;  Rocky 
Mountain  stations,  13.  Only  one  light  shower  occurred  at  San  Diego,  and  two  at  San 
Francisco,  during  the  month,  while  sixteen  days,  on  which  more  or  less  rain  fell,  are 
reported  for  Portland,  Oreg.    At  Campo,  Cal.,  and  Stanwix,  Ariz.,  not  any  rain  fell. 

Cloudy  days, — ^The  number  varies,  in  New  England  from  4  to  13 ;  Middle  States,  3  to 
13 ;  South  Atlantic  States,  2  to  9 ;  Gnlf  States,  0  to  11 ;  Tennessee  and  the  Ohio  Val- 
ley, 2  to  12 ;  Lake  region,  4  to  13 ;  Northwest,  0  to  13 ;  Territories,  3  to  21. 

DroughU. — ^At  Litchfield,  Mich.,  season  backward  and  dry,  but  vegetation  looks 
promising ;  Kanab,  Utah,  at  close  of  month  streams  much  lower  than  usual  at  this 
season,  althongh  much  snow  fell  during  the  wiuter  in- the  mountains,  and  crops  will 
suffer  iinless  rain  falls  to  increase  the  streams. 

Freshets. — Shreveport,  La.,  raln-faU  on  6th  and  7th,  7.33  inches,  flooding  the  lower 
part  of  the  city  and  causing,  the  greatest  rise  (3  feet  10  inches  in  24  hours)  ever 
known  in  the  Red  River  in  the  same  space  of  time ;  8th,  Keokuk,  Mississippi  River 
11  inches  above  "danger-line,"  but  not  doing  much  damage;  9th,  Ottawa  River  over- 
flowed at  Ottawa,  Canada;  10th,  dangerous  freshet  at  Lancaster,  N.  H.,  in  Connecticut 
River;  12th,  dangerous  freshets  in  New  Hampshire  and  Maine— Connecticut  River 
higher  than  for  25  years;  17th,  at  Shelburne,  N.  H.^  highest  freshet  in  Androscoggin 
River  in  years;  20th,  at  Fort  Benton,  since  17th  river  has  risen  29  inches;  2l8t,  at 
Lyndon,  111.,  Rock  River  2  or  3  feet  above  usual  stage  for  May;  at  Fort  Sully,  river 
rose  21  inches,  beginning  of  June  rise ;  22d,  freshets  near  Denver,  and  Golden,  Colo., 
severe  rain-storm,  damaging  railroad,  bridges,  &e.;  25th,  freshet  in  South  Platte  River, 
Nebraska ;  30tb,  Portland,  Oreg.,  the  Willamette  River  said  to  be  within  3  feet  of  high 
water  of  1862,  (the highest  on  record,)  all  the  cellars  in  lower  part  of  town  flooded; 
considerable  damage  also  reported  on  the  Lower  Columbia  River ;  31st,  at  Lunenburg, 
Vt.  month  wet  and  streams  nigher  than  usual. 

RELATIVE  HUMIDITY. 

The  average  relative  humidity  for  the  month  ranges  at  the  Atlantic  sea-coast  sta- 
tions from  71  to  81  per  cent. ;  at  the  cities  on  the  Atlantic  coast  and  in  the  interior  of 
.  the  Atlantic  States,  61  to  75 ;  Gulf  States,  69  to  76 ;  Tennessee,  Arkansas,  and  Indian 
Territory,  61  to  69 ;  Missouri,  Upper  Mississippi  and  Ohio  Valleys,  54  to  65 ;  Lake  re- 
gion, 6.i  to  73;  Minnesota,  Dakota,  and  plains  of  Nebraska  and  Kansas,  52  to  62; 
Rocky  Mountain  stations,  42  to  66;  Pacific  coast,  65  to  76;  Dry  BiaUoM. — Santa  F^, 
42  per  ceut«;  Denver,  43;  Colorado  Springs,  45;  Salt  Lake  City,  48;  Bismarck,  52; 
Fort  Sully,  5:);  Cincinnati,  54;  Louisville  and  Breckenridge,  55.  Moist  stations* — 
Mount  Washington,  86 ;  Atlantic  City,  81 ;  Barnegat,  78 ;  Tybee  Island,  Kitty  Hawk, 
and  Lung  Branch,  77 ;  Indianola,  Cape  Hatteras,  Thatcher's  Island,  and  San  Diego,  76 

WINDS. 

Prevailing  winds, — By  an  examination  of  Chart  No.  II  it  will  be  seen  fh>m  which  di. 
rection  the  winds  have  blown  most  frequently,  the  arrows  flying  with  the  wind.  The 
following  are  some  of  those  not  on  the  chart,  viz:  At  Key  West,  from  the  E. ;  Rio 
Grande  City,  Texas,  S.  E. ;  Pike's  Peak,  W. :  Santa  F6,  S.  W. ;  Fort  Sully,  S.  E.;  Vir- 
ginia City,  S.  W. ;  San  Diego,  S.;  Portland,  Oreg.,  N.;  Campo,  Cal.,  W. ;  Stanwix, 
Ariz.,.S.  W. 

The  maximum  vdooities  and  tornadoes  are  generally  given  in  connection  with  the 
movement  of  low  barometers.  On  Mount  Washington,  during  the  evening  of  the  1st, 
the  hourly  wind-velocity  reached  102  miles.  A  gale  was  experienced  on  the  30tb  south 
of  Bermuda,  with  the  force  8  on  the  scale  0  to  10. 
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Total  fnovements,— The  largest  total  movements  of  the  air  dnriDg  the  month,  inde- 
pendent of  direction,  have  been  recorded  at  the  following  stations :  Pike's  Peak, 
15,720  miles;  Dodge  City,  12,010;  Indianola,  11,757;  CapeLookont,  11,061 ;  CapeHat- 
teras,  10,487;  Breckenridge,  10,318.  The  smallest  total  movements  reported  are: 
Wvtheville,  Va.,  2,745  miles ;  Lynchburg,  2,911 ;  Augusta,  2,961 ;  Portland,  Or^., 
3,057 ;  Vicksburg,  3,123 ;  NashviUe,  3,170. 

VERIFICATIONS. 

The  ProhahiliHea^  as  worked  np  three  times  daily  and  issued  to  the  public,  have  been 
carefully  compared  with  the  actual  conditions  following.*  The  percenta£i:e  of  veritios- 
tions has  averaged  63.9  for  New  England;  88.7  for  the  Middle  States;  90.1  for  Soath 
Atlantic  States;  92.0  for  Eastern  Gulf  States;  89.4  for  Western  Gulf  States ;  88.3  for 
Tennessee,  Ohio  Valley,  and  Lower  Lake  region ;  87.6  for  Upper  Lake  region ;  90.1 
for  Upper  Mississippi  Valley ;  87.9  for  Lower  Mississippi  Valley.  The  average  for  the 
whole  country  is  89  per  cent.  For  the  weather,  92.3 ;  wind  direction,  90.3 :  tempera- 
ture, 88.6 ;  barometric  changes,  85.4  per  cent,  have  been  obtained. 

Cautionary  signals, — Out  of  184  displayed  along  the  lakes  and  coast,  102  were  sne- 
ceeded  by  wind-yelocities  of  over  24  miles  per  hour  within  a  radius  of  100  miles.  So 
far  as  known,  82  were  not  justified.  There  have  been  reported  60  cases  where  the 
wind  attained  a  velocity  of  over  24  miles  per  hour  without  the  display  of  signals. 
All  of  these  came  from  scattered  stations,  except  on  the  7th  from  the  Western  Golf 
coast ;  10th,  New  Jersey  coast ;  11th,  New  England  coast ;  21st  and  22d,  Lakes. 

NAVIGATIOX. 

Duluth,  ice  began  to  move  out  of  harbor  'on  8th ;  first  boat  of  season  out  9th,  and 
first  arrived  13th ;  harbor  closed  bv  ice  driven  in  by  northeast  gale  15th  to  24th.  Al- 
bany, canal  navigation  "  officially ''  opened  4th.  Buffalo,  navigation  opened  5th ;  har- 
bor full  of  floating  ice  11th,  partly  ctear  12th,  and  clear  14th.  Marquette,  navigation 
opened  11th.  Milwaukee,  first  steamer  of  season  from  Lower  Lakes  arrived  2a;  ice 
in  Straits  of  Mackinaw  for  30  miles  and  unusually  strong,  some  of  it  being  4  feet 
thick.  Fort  Niagara,  N.  T.,  river  free  of  ice  13th.  Near  Cape  Rozier,  (Gulf  of  Saint 
Lawrence,)  heavy  ice-fields  seriously  obstructed  navigation  Ist ;  four  steamers  and 
about  SLKty  sails  detained  in  the  ice.  Ice-field  20  miles  southeast  of  Anticosti  Islaod 
27th.  St.  Johns,  Newfoundland,  10th,  for  the  last  fortnight  coast  has  been  so  beset 
with  ice  as  to  render  it  impossible  for  vessels  to  go  to  or  come  from  the  north,  and 
with  much  difficulty  can  get  south ;  harbor  now  full  of  field-ice,  and  two  large  ice- 
bergs; 15th,  ice  outside  ;  18th,  string  of,  ice  across  harbor ;  19th  and  20th,  ice  in  harbor. 

Height  of  rivers, — Upon  Chart  No.  Ill  is  printed  a  table  giving  the  highest  and  low- 
est water-marks,  with  the  dates  upon  which  they  occurred.  The  Red  River  fell  nearly 
3  feet  Arom  1st  to  6th,  rose  over  5  feet  by  8th,  and  then  fell  steadily  to  close  of  month. 
The  Mississippi  was  above  the  **  danger-line  **  at  Cairo  from  the  10th  to  the  18th,  con- 
tinued above  at  Vicksburg  throughout  the  month,  and  was  very  near  it  at  New  Or- 
leans from  the  7th  to  10th. 

WATER  TEMPERATURES. 

The  maximum  and  minimum  teniperatures  alone,  with  the  average  depth  of  water, 
are  given  in  a  table  on  Chart  No.  11,  for  stations  alonp*  the  lakes,  rivers,  and  coasts. 
The  least  range,  5^,  was  recorded  at  Duluth  and  Eastport ;  the  greatest  ranges,  26^^} 
at  Alpena,  and  25^.  at  Buffalo,  Keokuk,  Omaha,  and  Yankton. 

ATMOSPHERIC  ELECTRICITY. 

Auroras, — ^That  of  the^25th  was  most  extensively  observed.  Displa3rs  were  reported 
as  having  been  seen  on  the  4th  and  11th  at  Monti  cello,  Iowa ;  12th,  North  Shippen,  Pa.; 
17th,  Duluth,  and  Florida,  Mass. ;  18th,  Bnflfaio  and  Eastport;  23d,  Malone,  N.  Y.; 
24th, Escanaba  and  Eastport;  25th, Duluth, Saint  Paul, Pembina, Dak., Alpena, Esca- 
naba,  Eastport,  Gardiner,  Me.,  and  Malone,  N.  Y. 

Ch-ound-currents  were  reported  from  Pike's  Peak,  11th  and  13th ;  Santa  F^,  25th ;  liCl- 
waukee,  19th,  electric  storm  on  telegraph-line. 

Thunderstorms  have  been  very  generally  mentioned,  whenever  they  have  occurred, 
in  giving  the  details  under  the  head  of  low-pressure  areas. 

OPTICAL  PHENOMENA. 

Solar  A«lo«.— Ist, California, Michigan, Nevada, Ohio, Utah,  Wisconsin,  Virginia;  2d, 
New  York,  Pennsylvania,  Connecticut,  New  Jersev,  Michigan,  Nebraska ;  3d,  Illinois, 
Iowa,  Kansas,  New  York,  Ohio,  West  Virginia ;  4th,  Illinois,  Maryland,  Massachusetts, 
Michigan,  Delaware,  Mississippi,  New  York,  New  Jersey,  Wisconsin ;  5th,  New  York, 
Florida;  6th,Missi88ippi,New  York,  New  Jersey, Minnesota;  7th, Nebraska ;  8th,  Ken- 
tucky, Ohio ;  9th,  Oregon  ;  11th,  Michigan,  Ohio,  Illinois,  Florida,  New  York  ;  12th,  Mis- 
sissippi, Nebraska,  Tennessee;  13th,  Kansas,  Dakota;  14th,  Massachusetts,  New 
Hampshire,  Michigan,  Connecticut,  New  York,  Ohio,  Pennsylvania,  Tennessee,  Kansas ; 
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15th,  OhiOjTenDessee,  New  York ;  16th,  Massachnsetts,  Mississippi,  New  Hampshire,  New 
York,  Wisconsin,  South  Carolina,  Kansas;  17th,  Iowa,  Mississippi,  Nebraska,  New 
York,  Ohio,  Kansas,  Minnesota ;  18th,  Michigan,  Mississippi,  Ohio,  Wisconsin,  South  Car- 
olina :  19th,  Mississippi,  Nebraska,  Tennessee,  Oregon  ;  20th,  Illinois,  Iowa,  Michigan, 
New  Hampshire,  New  York,  Louisiana ;  21st,  Georgia,  California,  Illinois,  Iowa,  Maine, 
New  York.  Oregon,  Kansas,  Nebraska,  Washington  Ter.;  22d,  Iowa,  Mississippi,  Nebraska, 
New  York,  Oregon,  West  Virginia,  North  Carolina,  Washington  Ter.;  23d,  Illinois,  Indi- 
ana, Iowa,  Mississippi,  Georgia,  Nebraska,  Ohio,  Tennessee,  Florida,  Washington  Ter. ; 
24tb,  Illinois,  Indiana,  Ohio,  Tennessee,  Maine,  Iowa,  Dakota :  25th,  Indiana,  Missis- 
sippi, Nevada,  New  Jersey, lo^, Florida ;  26th,  Illinois,  New  York,  Wisconsin;  2dth, 
Iowa ;  29th,  Louisiana,  Iowa ;  30th,  Indiana ;  31st,  Florida,  California,  Illinois,  Indi- 
ana, Georgia. 

Lunar  kaloB, — 1st,  Michigan,  New  York,  Ohio,  Pennsylvania,  West  Virginia,  Virginia, 
Utah,  Oregon  ;  2d,  Maine,  Michigan,  New  York,  Colorado,  Rhode  Islana,  Connecticut ; 
3d,  Colorado,  Dakota  Territory,  Georgia,  Illinois,  Iowa,  Kansas,  New  York,  North  Car- 
oliniL^  Ohio,  Tennessee,  Vir^nia,  West  Virginia,  Pennsylvania,  Maine,  Rhode  Island ; 
4th,  Florida,  California,  Iowa,  Georgia,  Louisiana,  Massachusetts,  Nebraska,  New  Jer- 
sey, New  York,  Ohio,  Virginia,  Pennsylvania,  North  Carolina ;  5th,  North  Carolina, 
Minnesota,  Florida,  Georgia ;  6th,  Alabama,  Mississippi,  New  Jersey,  New.  York,  Ohio, 
Virginia, Tennessee, North  Carolina;  7th,  New  Jersey,  Pennsylvania,  South  Carolina, 
Illinois,  Virginia,  New  York,  North  Carolina,  Georgia ;  8th,  New  York,  Illinois,  North 
Carolina,  Georgia,  Oregon  ;  10th,  Texas, North  Carolina;  11th,  North  Carolina;  24th, 
California,  Iowa;  25th,  Louisiana,  North  Carolina;  27th,  North  Carolina,  Louisiana, 
Georgia ;  28th,  Dakota  Territory,  Illinois,  Massachusetts,  Iowa,  Nebraska,  Louisiana, 
Ohio,  Mississippi ;  29th,  Alabama,  Illinois,  New  Jersey,  Utah,  Texas,  Rhode  Island, 
Minnesota,  North  Carolina,  Dakota  Territory ;  30th,  Alinbis,  Tennessee,  Florida,  Ne- 
braska ;  31st,  Illinois,  Indiana,  Tennessee,  Virginia,  South  Carolina,  Florida,  Nebraska, 
Minnesota,  North  Carolina.  >^<^^ 

Mirage. — 10th,  EUinwood,  Kaus.,  and  Evanston,  111. ;  17th,  Dnlnth  ;  21st,  Alpena ; 
2d,  15th,  17th,  19th,  23d,  24th,  28th,  New  London ;  3d,  4th,  10th,  Tybee  Island,  Ga. 

MISCELLANEOUS  PHENOMENA. 

Zoological. — Birds. —  Wild  geeae  were  seen  flying  north  at  Duloth,  and  Hennepin,  111., 
10th  ;  Northport,  Mich.,  2d  and  4th.    Martens  first  seen  at  Breckinridge,  22d ;  Eastport, 
15th ;  Hennepin,  111.,  29th.    SwallowSf  (barn  and  chimney,)  appeared  at  Sonthington, 
Conn.,  6th  Romish,  Me.,  7th ;  Mt.  Desert,  Me.,  17th ;  Dunbarton,  N.  H.,  6th ;  Auburn, 
N.  H.,  1st ;  Waterburgh,  N.  Y.,  12th ;  Palermo  and  North  Hammond,  N.  Y.,  6th ;  Flushing, 
N.  Y.,  3d  J  Coalville,  Utah,  8th;  Woodstock  and  Straflford,  Vc,  8th;  Utica,  Wis.,  9th  ; 
Breckinndge,  22d ;  Eastport,  Idth.     Oriole  appeared  at  Sonthington,  Conn.,  9th  ;  Cor- 
nish, Me.,  17th ;  Somerset,  Mass.,  7th ;  Dunbarton,  N.  H.,  9th ;  Palermo,  N.  Y.,  7th :  Cham- 
bersburg,  Pa.,  3d ;  Woodstock,  Vt.,  4th ;  West  Charlotte,  V  t.,  9th  ;  Strafford,  Vt.,  18th ; 
Utioa,  Wis.,  12th.    Sparrow  appeared  at  Eastport,  18th.    Kingbird  appeared  at  South- 
ington.  Conn.,  10th ;  Cornish,  Me.,  9th ;  Somerset,  Mass.,  5tb ;  Florida,  Mass.,  19th  ; 
Plattsmouth,  Nebr.,  8th.    Plover  returned  to  West  Charlotte,  Vt.,  7th.    Humming-bird 
appeared  at  Louisville,  HI.,  9th  ;  Auburn,  N.  H.,  18th.    House-wrens  appeared  at  Dun- 
barton, N.  H.,  9th  ;  Palermo,  N.  Y.,  8th  ;  Eastport,  12th.    Bobolink  appeared  at  Louis- 
ville, 111.,  lOtb ;  Cornish,  Me.,  8th ;  Mount  Desert,  Me.,  16th ;  Somerset,  Mass.,  13th  ; 
Waterburgh,  N.  Y.,  10th ;  Palermo,  N.  Y.,  15th  ;  North  Hammond,  N.  Y.,  7th  ;  Woodstock 
and  West  Charlotte,  Vt.,  9th  ;  Strafford,  Vt.,  15th.     Whip-poor-will  appeared  at  Holton, 
Eans.,  10th ;  Cornish,  Me.,  12th  ;  Oregon,  Mo.,  2d ;  Auburn,  N.  H.,  9th  ;  Tioga,  Pa.,  5th  ; 
North  Shippen,  Pa.,  8th  ;  Salem,  W.  Ya.,  3d ;  Embarrass,  Wis.,  10th.    Robins  appeared 
at  Mount  Desert,  Me.,  25tb.   Blue-bird  appeared  at  Waterburgh,  N.  Y.,  18th ;  Palermo,  N. 
Y.,  8th.   Cat-bird  appeared  at  Mount  Desert,  Me.,  25th ;  Somerset,  Mass.,  1st ;  Auburn,  N. 
H.,  12th.     Yellow-birds  appeared  at  Somerset,  Mass.,  3d.    Brown  thrush  appeared   at 
Dunbarton,  N.  H.,  9th ;   Auburn,  N.  H.,  12th.     Mocking-bird  appeared  at  Northport, 
Mich.,  18th ;  Embarrass,  Wis.,  7th.    Insects. — Colorado  beetle  or  potato-bug  about  Rocky 
Run,  Wis.,  21st ;  Morgantown,  W.  Va.,  8th ;  destroying  potatoes  and  tomatoes  at  Sta- 
pleton,  N.  Y.,  and  Trenton,  N.  J. ;  appeared  at  Sonthington,  Conn.,  28th.    Chintz-bug  oh 
wheat  at  Guttenberg,  Iowa.    At  Lynchburgh,  tobacco  suffering  from  ravages  of  bugs. 
Fire-flies  were  seen  at  Bennettsville,  Ky.,  3a ;  Saint  Meinrad,  Ind.,  and  Stanley,  Kans., 
20th  ;  Sonthington,  Conn.,  27th.    ff'tn^ed  an  to  numerous  at  Bennettsville,  Ky,  7th.  GrasS' 
hoppers  hatched  out  at  Breckinridge^  23d ;  were  alive  at  Cheyenne,  14th  ;  reported  to 
have  appeared  in  prairies  near  Pembina,  and  hatching  out  by  millions  in  valleys  about 
Virginia  City,  28tn.    Young  katydids  crawling  about  at  Brookhaven,  Miss.,  30th. 

JBotanical. — String-beans  ripe  at  Wellborn,  Fla.,  1st.  Strawberries  ripe  at  Vineland, 
N.  J.,  30th.  Cucumbers  ripe  at  Wellborn,  Fla.,  3d.  Blackberries  ripe.  Wellborn,  Fla., 
10th  ;  Brookhaven,  Miss.,  20th.  Oleander  in  bloom  at  Welbom,  Fla.,  15th.  Magnolias 
in  bloom  at  New  Bedford,  Mass.,  2d.  Jessamine  in  bloom  at  Wellborn,  Fla.,  17th.  Cur- 
rants bloomed  at  Riley,  III.,  6th  ;  Fort  Madison,  Iowa,  11th.  Cherries  in  bloom  at  Ri- 
ley, 111.,  l£th ;  West  Waterville,  Me.,  22d  ;  New  Bedford,  Mass.,  10th  ;  Fall  River,  Mass., 
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6th ;  Westborongh,  Mafls.,  8th ;  Northport,  Mioh.,  30th ;  Hndson,  Kioh.,  6th ;  Anbnrn,  N. 
H.,24th;  Wa4ierburKh,N.Y.,2l8t;  Kensioo.N.  Y.,7th;  Clevelaad,  2d ;  Egypt,  Pa.,  8th ; 
Tioga,  Pe«,  18th;  Utioa^  Wis.,  20th;  Cathlamet,  Wash.,  daring  1st  week.  Appln  iu 
bloom  at  Riley,  IXL,  17th ;  Nora  Springs,  Iowa,  I2th ;  Cornish  and  West  Waterville,  Me., 
30th;  WUliamstown,  Mass.,  23d;  New  Bedford,  Mass.,  21st;  Westboro',  Mass.,  20th; 
Fall  RiYor,  Mass,  12th ;  Anbarn,  N.  H.,  24th ;  Palermo,  N.  Y.,  27th  ;  Nichols,  N.Y.,20lh; 
Kensico,  N.  Y.,  20th ;  Starkey,  N.  Y.,  28th ;  Urbana  and  Carthagena,  Ohio,  7th ;  Egypt, 
Pa.,  9th;  Tioga,  Pa^  25th ;  Rooky  Run,  Wis.,  2lBt;  NeillsviUe,  Wis.,  24th ;  Cathlamet, 
Wash.,  dnring  first  week.  QtUnoe-trees  in  bloom  at  Vevay,  Ind.,7th.  Plun^trees  in 
bloom  at  Independence,  Iowa,  16tb ;  WiUiamstown,  Mass.,  15th :  Fall  River,  Mass,  2d ; 
Waterborgh,  N.  Y.,  21st;  Nichols  and  Starkey,  N.  Y.,14th;  Tiffin, Ohio, 5th ;  E^t, 
Pa.,  7th ;  Tioga,  Pa.,  15th ;  Woodstock,  Vt,  2l8t ;  Straflford,  Vt.,  27th  ;  Rocky  Run,  Wis., 
21st;  Cathlamet,  Wash.^  dnring  first  week.  Crooaeberries  in  bloom  at  Fort  Madison, 
Iowa,  11th.  PeoT'treed  m  bloom  at  Cornish,  Me.,  30th ;  WiUiamstown,  Mass.,  15th; 
New  Bedford,  Mass.,  17th ;  Westboro',  Mass.,  13th ;  Fall  River,  Mass.,  7th ;  Newark, 
N.  J.,3d;  Waterborgh,  N.  Y.,21st:  Palermo,  N.  Y.,  26th :  Nichols,  N.  Y.,  18tb;  Slarkey, 
N.  Y.,  14th;  Tiffin,  Ohio,  5th;  Rocky  Rnn,  Wis.,  21st;  CatKlamet,  Wash.,  during  first 
week.  Peaoh'treea  in  bloom  at  WiUiamstown,  Mass.,  9th ;  Fall  River,  Mass.,  2d  and 
3d ;  Egypt,  Pa.,  5th ;  Hudson,  Mich.,  6th ;  Waterburgh,  N.  Y.,  21st ;  Nichols,  N.  Y.,  14th ; 
Starkey,  N,  Y.,  12th. 

Prairie-firw  occurred  near  Lower  Brule  Indian  agency,  D.  T.,  9th ;  Oregon,  Mo., 
12th :  Breckinridge,  6th  and  12th.  At  last,  also,  forest^firee  on  the  9th  aud  12th ;  at 
Brookhaven,  N.  Y.,  1st;  woods  on  fire  near  Freehold,  N.  J., 26th. 

Jl/elsors  were  seen  ou  the  2d  and  23d  at  Dubuque ;  8th,  9th,  10th,  15th,  and  18th, 
Dodge  City ;  9th,  15th,  and  18th,  Richmond,  Nebr. ;  12th,  Fall  River,  Mass. :  13th,  16th, 
20th,  and  25tb,  Evanston,  111. ;  13th,  2l8t,  and  27th,  Smithville,  N.  C. ;  14th  and  25th, 
Freehold, N.  J.;  16th,  Westboro',  Mass.;  16th  and  24th,  Abington,  111.;  18th,  BoffiOo; 
24th,  La  Crosse ;  25th,  Newport ;  29th,  Indianola  and  Belmont  Farm,  Texas. 

Zodiaeal  light  was  observed  at  Nashville  on  the  10th. 

EarthmMke  at  Santa  Barbara,  Cal.,  10th. 

Polar  bands, — 2d,  Jacksonville,  Fla. ;  3d,  Tybee  Island,  Ga. ;  10th,  Guttenberg,  Iowa; 
17th, 2l8t,  23d,  24th,  26th,  Iowa  City,  Iowa;  2l8t,  BennettsviUe,  Ky.;  16th,  Someraet, 
Mass. ;  1st,  Cartha^na,  Ohio ;  1st,  11th,  15th,  Wytheville,  Va. 

Wheat  suffering  from  rust  and  smut  at  Lynobburgh;  rust  on  wheat  at  Creswell, 
Kans.,  27th. 

Pablished  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig.  Gen,,  (Brwet  As9^d,)  Chi^f  Signat-Ogieer,  U.  S.  A. 


MONTHLY  WEATHER  REVIEW,  JUNE,  1876. 


INTRODUCTION. 

In  compiling  the  review  for  June,  the  following  data  have  been  made  use  of,  viz: 
'  the  weather-charts  constructed  three  tipes  per  day  from  the'  simultaneous  observatioDi 
taken  at  88  Signal-Service  and  14  Canadian  stations ;  monthly  weather  reports  firon 
445  stations,  classified  as  voluntary  observers,  Army  posts,  naval  hospitals,  Canadisn, 
and  Signal-Service  stations,  special  reports,  reliable  newspaper  extracts,  aud  marioe 
records. 

The  principal  meteorological  features  of  the  month  have  been :  first,  the  absence  of 
any  extensive  storm,  and  the  Amall  number  of  severe  winds ;  second,  the  unusually 
heavy  rains  in  the  South  Atlantic  States ;  third,  the  unprecedented  high  water  in  th« 
Upper  Missouri  River  and  the  rivers  of  Oregon;  fourth,  the  extensive  occurrence  of 
thunder-storms  and  the  fseble  auroral  displays ;  fifth,  the  numerous  local  tornadoes. 

BAROMETRIC  PRESSURE. 

In  genwdL — ^The  general  distribution  of  barometric  pressure  during  the  month  is 
shown  by  the  isobars  upon  Chart  No.  I,  from  which  it  will  be  seen  that  the  highest 
monthly  mean  is  reported  from  Oregon,  while  the  pressure  was  comparatively  low  in 
California.  On  the  eastern  side  of  the  Rocky  Mountains  the  pressure  has  averaged 
highest  (30.03  to  30.06)  on  the  South  Atlantic  coast,  whence  it  has  diminished  regularly 
in  tA\  directions,  to  29.99  on  the  Texas  coast;  to  29.91  in  the  Saint  Lawrence  Valley, 
and  29.77  in  Western  Dakota.  As  compared  with  June,  1875,  the  pressures  have  beeo 
lower,  and  especially  over  the  Lake  region  and  Minnesota.  As  compared  with  June, 
1874,  the  pressures  have  been  about  the  same,  except  decidedly  higher  in  the  Saint 
Lawrence  Valley  and  Canadian  provinces.  The  history  of  changes  in  pressure  during 
the  month  is  simply  a  record  of  a  succession  of  high  prossnres  in  Oregon  and  on  the 
South  Atlantic  coast,  with  continued  attempts  at  the  formation  of  areas  of  low  preHi' 
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ire  in  the  interior  of  the  conntry.  The  connection  between  barometric  chanj^es  on 
;he  Pacitic  coast  aud  those  in  the  interior  of  the  continent  has  not  been  so  apparent  as 
t  is  in  the  winter  months.  The  heating  of  the  dry  air  over  the  western  plains,  and 
;he  consequent  inflow  of  cold  air  from  all  sides,  both  from  the  monutains  on  the  west, 
knd  from  British  America  on  the  northeast,  and  the  Gnlf  States  on  the  southeast,  has 
»een  well  marked.  The  areas  of  low  pressure  have  been,  with  one  exception,  ill-de- 
ined  and  not  very  permanent ;  those  of  high  pressure  have  at  no  time  passed  centrally 
►ver  our  territory,  but  have  made  themselves  felt  only  on  the  borders,  showing  that 
kn  area  of  one  thonsaud  miles  square  is  not  sufficient  for  the  complete  elucidation  of 
he  movements  of  the  atmosphere.  The  heavy  rain-fall  upon  the  coasts  of  Georgia  and 
k>uth  Carolina  from  the  llth  to  the  17th,  and  the  gales  a  short  distance  off  the  coast , 
rhich  were,  however,  scarcely  felt  at  the  Sigual-Sorvice  stations,  were  not  accompa- 
lied  by  any  barometric  depression,  so  far  as  yet  heard  from. 

uiretis  of  high  pressure. — No.  I.  Pressure  was  highest  off  the  South  Atlantic  on  the  1st 
.nd  2d. 

II.  Moved  from  the  Rocky  Mountains  southeastward  on  the  •'d;  it  was  over  Indian 
territory  on  the  4th ;  over  the  Western  Gulf  States  on  the  5th ;  over  the  Eastern 
S^Qlf  States  on  the  6th,  and  on  the  7th  was  merged  into  the  rising  barometer  on  the 
k>uth  Atlantic  coast.  Pressure  continued  highest  off  the  Carolina  coast  on  the  mom- 
DS8  of  the  8th,  9th,  10th,  and  llth. 

III.  During  the  10th.  pressure  rose  decidedly  in  the  valley  and  Gulf  of  the  Saint 
'•i^wrence  and  in  the  Canadian  provinces,  and  extending  southward  along  the  coast 
^as  merged  into  No.  II.  At  7.35  a.  m.  of  the  P2th  the  high  pressure  extended  from 
k>uth  Carolina  to  Cape  Breton,  being  higher  in  the  latter.  On  tho  13th  the  highest 
^X'essure  was  in  Nova  Scotia,  and  the  barometer  had  fallen  slightly  in  tho  Middle  At- 
Mtic  States  and  the  interior  of  the  country.  The  pressure  was  on  the  14  and  15th 
Ligbest  in  Nova  Scotia,  but  had,  on  the  latter  day,  fallen  decidedly,  while  it  had  risen 
lightly  over  the  Middle  Atlantic  States.  Pressure  continued  high  from  Cape  Hat- 
^^ras  to  Cape  Breton  on  the  16th  ;  it  had  on  the  17th  fallen  somewhat  in  the  Middle 
States,  and  continued  highest  in  Nova  Scotia,  where  it  was  also  highest  on  the  18th 
kDd  19th.  It  rose  in  the  South  Atlantic  States  on  the  19th,  and  still  more  on  the  20thy 
n  the  morning  of  which  day  it  had  fallen  in  Nova  Scotia. 

IV.  The  high  pressure  that  was  on  the  14tb,  15th,  and  16lh  off  the  Pacific  coast,  and 
he  low  pressure  then  central  in  Missouri  and  the  Upper  Lake  region  were  followed  on 
he  16th  by  a  rapid  rise  in  Manitoba  and  Dakota,  with  northerly  winds,  but  on  the 
7th  pressure  again  fell. 

y.  The  barometer  rose  with  southerly  winds  on  the  19th  in  the  South  Atlantic  and 
}n1f  States,  and  at  7.35  a.  m.  of  the  2Utb,  pressure  was  as  high  in  Georgia  as  in  Nova 
»cotia ;  it  continued  highest  in  the  Eastern  Gulf  States  on  the  mornings  of  the  21st, 
2d.  and  23d,  and  over  the  Western  Gnlf  States  on  the  24th.  Although  it  had  generally 
alien  somewhat,  at  7.35  a.  m.,  of  the  25th,  it  was  highest  on  the  Gulf  coast,  but  still 
ailing  decidedly,  the  greatest  fall  being  reported  ^om  the  stations  in  the  extreme 
iortheast ;  on  the  26th  and  27th  pressure  was  highest  in  Florida  and  Eastern  Gulf 
oast,  and  was  rismg  both  there  and  over  the  lakes ;  on  the  28th  it  had  risen  in  the 
i^ulf  States  and  Lake  region,  but  continued  highest  in  the  former;  on  the  30th  it  was 
ligh  in  Florida  but  had  fallen  in  most  of  the  Gulf  States. 

VI.  Northwest  winds,  rining  barometer,  and  generally  lower  temperature  prevailed 
in  the  27th  in  the  Lake  region,  aud  on  the  morning  of  the  28th  pressure  was  higher 
rem  the  Missouri  Valley  to  Lake  Ontario  than  it  had  beeu  for  the  previous  five  days ; 
>D  the  29th  this  high  barometer  was  over  Illinois  and  Missouri,  after  which  it  disap- 
peared. 

Artas  of  low  pressure. — I.  This  depression  appears  at  7.35  a.  m.  of  the  1st  central  in 
I^orthcastern  Dakota,  and  southerly  winds  prevailed  from  the  Alleghanies  to  the  Rocky 
fountains;  by  4.35  p.  m.  the  depression  had  moved  northeastward  beyond  onr  stations 
nd  pressure  had  risen  in  Minnesota  and  the  Missouri  Valley  ;  brisk  south  winds  were 
eported  on  Lake  Superior;  the  course  of  the  central  depression  is  too  uncertain  to  be 
published  on  Map  I. 

II.  Ou  the  2d  there  was  formed  a  slight  depression  in  the  Arkansas  Valley,  between 
he  regions  of  warm  southerly  and  cold  northerly  winds ;  the  depression  extended 
lastward,  but  without  forming  a  well-marked  trough  or  oval.  On  the  3d,  at  7.35  a.  m., 
k  slight  depression  was  located  near  Toledo,  which  was  central  at  4.35  p.  m.  over  Western 
Pennsylvania,  and,  pit)gressiiig  slowly  eastward,  was,  on  the  morning  of  the  4th,  over 
he  State  of  New  York,  aud  disappeared  over  New  England  after  11  p.  m.  of  that  day. 
rhe  position  of  the  central  track,  as  charted  on  Map  I,  is  liable  to  considerable  uncer- 
ainty. 

III.  On  the  5th,  while  a  cold  west  gale  prevailed  at  the  summit  of  Pike's  Peak, 
rarm  southerly  winds  prevailed  over  the  plains  between  the  Rocky  Mountains  and 
he  Mississippi,  extending  rapidly  northward,  with  falling  barometer,  until,  at  4.35  p. 
D.  of  the  6th,  the  lowest  pressure  was  central  over  Nebraska  and  Dakota,  while  cool 
iortheast  winds,  with  rising  barometer,  bad  extended  southward  over  the  upper  lakes, 
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In  general. — ^The  isothermal  lines  on  Chart  No.  II  show  the  general  distribution  of  the 
temperature  for  the  month,  from  which  it  appears  that,  in  comparison  with  the  average 
of  many  years,  the  temperature  has  been  above  the  mean  in  the  Saint  Lawrence  Valley, 
New  England,  the  Lower  Lake  region,  the  Middle  and  South  Atlantic  States,  and,  to  a 
less  extent,  on  the  Pacific  coast.    It  has  been  slightly  below  the  mean  in  the  Upper 
Lake  region,  and  decidedly  below  in  Minnesota,  Upper  Mississippi,  and  Lower  Missoari 
Valleys,  Ohio  Valley,  and  Tennessee,   tn  comparison  with  June,  ld75,  but  slight  changes 
are  noticed,  except  the  somewhat  lower  temperatures  in  the  Gulf  States.    The  temper- 
ature in  the  Gulf  States,  Tennessee,  and  the  Ohio  Valley  during  the  past  month  has 
averaged  from  2  to  5  degrees  below  that  of  June,  1874.    The  average  temperature  at 
the  summit  of  Mount  Washington  has  been  48^^  and  at  the  summit  of  Pike's  Peak  31°. 
In  June,  1874,  the  temperatures  were,  respectively,  43^  and  35^,  and  in  June,  1875, 
43^  and  34^.  The  temperature  on  the  Pacific  coast  is  generally  considered  to  have  been 
kieher  than  ever  before  known. 

Mcudmum  temperatures. — Maximum  temperatures  exceeding  95^  have  been  reported 
as  follows:  98^  at  Augusta,  Mobile,  Saint  Mark's;  96^  at  Breckenridge  and  Washing- 
ton ;  97^  Charleston,  Denver,  Kittyhawk,  Memphis,  Tybee  Island,  Vicksbnrg,  and 
Tankton ;  99^  Corsicana,  Jacksonville,  Montgomery,  Savannah,  and  Wilmington ;  100^ 
Bodge  City  and  Norfolk ;  101^  North  Platte ;  111^  Fort  Sully ;  115<^  at  several  stations 
in  Arizona. 

Minimum  temperatures, — Temperatures  below  45^  have  been  reported  as  follows :  i(P 
at  Alpena,  La  Crosse,  and  Santa  F^  ;  44^  Boston,  Milwaukee,  Evanston,  Portland,  Me., 
and  Wytheville;  .^^  Bismarck;  37^  Breckenridge,  Colorado  Springs,  and  Marquette; 
28°  Cheyenne;  43°  Davenport,  New  London,  and  Omaha;  38°  Denver  and  Yankton; 
41°  Fort  Sully,  Dodge  City,  Dubuque,  and  Eastport ;  36°  Duluth  and  Manhattan  ;  39° 
Escanabaand  Saint  Paul  ;  32°  Mount  Washington;  42°  New  Haven,  Salt  Lake  City, 
and  Springfield  ;  34°  Pembina. 


and  west  winds,  with  rising  barometer,  were  reported  from  the  Pacific  coast.    Dnrii^_^ 
the  next  24  honrs  the  pressure  rose  in  the  Atlantic  States,  but  fell,  with  north  at^^^ 
west  winds,  over  the  interior  of  the  continent,  and  at  4..35  p.  m.  of  the  7th  the  lowck^^ 
pressure  was  on  the  southwest  border  of  Minnesota,  whence  it  moved  slowly  eastward 
and  was,  at  4.35  p.  m.  of  the  8th,  in  Western  Wisconsin.    During  the  subsequent  ni^hl 
this  depression  disappeared  on  the  upper  lakes,  where  the  barometer  continued  rataor 
low. 

IV.  At  11  p.m.  of  the  8th,  northerly  winds  were  reported  from  Dakota,  bnt^dnriD^ 
the  9th,  barometer  fell  to  the  westward  of  our  stations,  and  the  region  of  soutberlj 
winds  and  falling  barometer  extended  from  Texas  tiO  Southern  Dakota,  while  eaaterlj 
winds  and  stationary  or  rising  barometer  prevailed  in  Manitoba  and  Lake  Superior. 
By  11  p.m.  of  the  9th,  the  depression  had  extended  northward  along  the  west  border 
of  Minnesota,  with  cool  northerly  winds  to  the  westward,  but  brisk  and  high  south 
winds  on  the  eastom  side.    During  the  10th  this  depression  disappeared  in  British 
America,  leaving  only  southerly  winds  over  the  Lake  region. 

V.  During  the  12th,  the  barometer  fell  decidedly  on  the  California  coast,  and,  siiDol* 
taneonsly,  there  formed  in  the  int/erior  of  the  Gnlf  States  a  slight  depression,  which 
was,  at  11  p.  m.,  central  in  Northern  Alabama.  During  the  13th  the  area  of  falling 
barometer  extended  over  a  large  region,  and  on  the  14tb,  at  7.35  a.  m.,  local  depressiooB 
were  found  in  Georgia  and  Indian  Territory.  On  account  of  its  uncertainty,  tbetraci^ 
of  this  depression,  if  it  had  any,  is  not  given  on  Chart  No.  I. 

VI.  This,  the  principal  area  of  low  pressure,  began  to  be  developed  on  the  I5th  in 
Arkansas.  The  pressure  was  then  high  on  the  Atlantic  coast,  and  the  deprcj^sion  ex- 
tended northward,  nntil,  by  4.35  p.  m.  of  the  16th,  the  central  area  had  raored  into 
Northern  Illinois;  during  this  day  severe  local  storms  prevailed  on  the  lakee, and 
lighter  storms  and  rains  over  nearly  the  whole  country  east  of  the  Rocky  MonntainB. 
During  the  17th  the  lowest  pressure  remained  in  the  neighborhood  of  Lake  Michigan, 
while  the  highest  pressure  continued  on  the  East  Atlantic  coast,  but  diminished  iD  the 
Southern  States,  and  rain  fell  more  abundantly,  with  southeast  winds,  throngbontthe 
United  States.  On  the  18th  the  principal  depression  continued  moving  uorttiwaid 
over  Lake  Superior,  although  a  subsidiary  local  area  of  low  pressure  is  traced  to  Lake 
Erie,  and  the  barometer  continued  low  but  rising  over  Wisconsin  until  II  p.  m.  of  the 
19th. 

VII.  On  the  28th  and  29th  rain  fell  generally  in  the  interior  of  Texas,  several  ?ery 
heavy  local  rains  being  reported  in  the  Red  River  Valley ;  the  region  of  heavy  rain 
moved  slowly  northward  over  Indian  Territory,  and  in  advance  or  it  the  pressure  fell 
decidedly  over  Kansas,  Missouri,  &c.  At  4.35  p.  m.  of  the  30th  an  area  of  low  barom- 
eter apparently  extended  from  Colorado  eastward  through  Northern  Kansas  and  South- 
ern Missouri  to  Mississippi.  During  the  evening  of  the  30th  a  very  heavy  snow-storm 
prevailed  on  Pike's  Peak,  where  for  two  days  the  pressure  had  been  rapidly  falUng. 
The  subsequent  history  of  this  depression  and  its  sudden  violence  in  the  Lake  region 
belongs  to  July. 

TEMPERATURE  OP  THE  AIR. 
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Rtingea  of  temperature. — The  greatest  ranges  that  have  been  reported  during  the  month 
sre  at  Alpena,  50°  ;  Bismarck.  t>0^  ;  Breckenridge,  Denver,  Dodge  City,  Yankton,  59<^  ; 
Cheyenne,  65^ ;  Colorado  Springs,  56°;  Dubuque,  Omaha,  51°;  Duluth,  Salt  Lake  City, 
62°;  Marquette,  Saint  Paul,  53°;  North  Platte,  6-^;  Manhattan,  68^ ;  Pembina,  57°; 
Fort  Sully,  70^.  The  smallest  ranges  have  been  at  Cape  Hatteras,  329 ;  Cape  May, 
Montgomery,  38° ;  Charleston,  31°  ;  Galveston,  24° ;  Indianola,  2(P;  Jack8onville,330 ; 
Kittyhawk,  Memphis,  Rochester,  39° ;  Lexington,  Mobile,  Toledo,  35° ;  Mount  Wash- 
ington, Savannah,  Vicksburgh,  34° ;  New  Orleans,  26° ;  Cape  Lookout,  27° ;  Pnnta 
Rassa,  22° ;  Tybee  Island,  27°. 

Frosts  are  reported  as  follows:  On  the  1st,  Bangor,  Me.,  Westborough,  Mass.,  destruc- 
tive ;  Ist,  2d,  and  8th,  Orono, Me. ;  1st,  2d,  3d,  4th,  0th,  11th,  14th,  and  21st,  Portland,  Me. ; 
Ist,  16th,  17th,  and  18th,  severe,  at  Plattsmouth,  Nebr. ;  2d,  light  at  Gardiner,  Me.,  Au- 
burn, N.  H. ;  3d,  Breckenridge,  Minn. :  heavy  on  3d  and  light  on  4th,  Platte  County, 
Nebr. ;  on  the  morning  of  the  4th,  at  Fort  Pembina,  Fort  Sully,  Dak.,  Moorehead,  Minn., 
Neillsville,  Wis. ;  6th,  Traverse  City,  Mich. ;  18th,  Crawford  County, Iowa;  19th,  severe 
at  Abingdon,  111.,  and  light  at  Muscatine,  Iowa,  and  Wooster,  Ohio ;  21st,  Monticello, 
Iowa. 

PRECIPITATION. 

The  distribution  of  rain  and  snow  during  the  month  is  represented  on  Chart  No.  III. 
A  comparison  of  the  average  rain-fall  for  many  years  shows  that  an  excess  has  fallen 
on  the  coast  of  the  South  Atlantic  States,  Indian  Territory,  the  Upper  Mississippi  and 
Liower  Ohio  Valleys.  Small  regions  of  deficiency  are  reported  from  Mississippi,  the 
neighborhood  of  New  York  City,  and  Southern  New  England.  In  June,  1873,  there 
^as  a  decided  excess  throughout  Tennessee  and  the  Gulf  States,  in  the  eastern  portions 
of  South  Carolina,  and  also  in  the  Ohio  Valley  and  the  Northwest.  In  June,  1874,  the 
segions  of  excess  were  the  Saint  Lawrence  Valley,  Eastern  Gulf  States,  Upper  Lake 
region,  and  especially  Minnesota.  In  June,  1875,  the  regions  of  excess  were  New  En- 
gland, the  Upper  Mississippi  Valley,  the  Pacific  coast,  and  especially  the  Lower  Missouri 
«nd  Ohio  Valleys.  The  rain-fall  at  Mount  Washington  was  9.32  inches,  and  at  Pike's 
Peak  2.88  inches  ;  the  greater  part  of  the  latter  was  snow. 

Rainy  days.— The  number  of  days  on  which  rain  fell,  as  reported  by  the  Signal-Serv- 
ice observer^,  was,  at  the  Atlantic-coast  stations  from  Norfolk  to  Wood's  HoU,  from  4 
to  13  ;  in  New  England,  from  10  to  12,  except  19  at  Boston  ;  in  the  Lower  Lake  region, 
from  13  to  22  ;  in  the  Upper  Lake  region,  from  15  to  22 ;  in  the  Upper  Mississippi  Valley, 
from  10  to  18  ;  in  the  Lower  Missouri  Valley,  from  12  to  20;  in  the  Southwest,  from  8 
to  11 ;  in  the  Eastern  Gulf  States,  7  to  11;  in  Tennessee  and  the  Ohio  Valley,  14  to  20; 
South  Atlantic  States,  9  to  18. 

Cloudy  daySf  as  reported  by  voluntary  observers,  average  6  in  the  South  Alantic 
States,  8  in  New  England,  4  in  the  Gulf  States,  and  ten  in  the  Northwest  and  Upper 
Lake  region. 

Cloudless  days. — ^At  Clarksville,  Texas,  6  cloudless  days  are  reported. 

Foggy  days. — Fog  has  prevailed  to  a  large  extent  along  the  entire  coast  of  Maine,  and 
an  unusual  amount  is  also  reported  southward  to  New  London.  At  Mount  Desert,  Me., 
19  foggy  days  are  reported,  and  the  morning  of  the  22d  was  the  first  clear  one  for  four 
weeks. 

Heavy  rains. — Especially  heavy  rains  have  been  reported  as  follows :  On  the  3d,  a 
high  wind  and  cloud  burst  near  Seneca  Lake,  New  York,  covered  an  area  of  4  square 
miles  to  an  estimated  depth  of  2  feet  of  water ;  3d,  near  Shelburne,  N.  H.,  8th,  Syra- 
cuse, N.Y.,  8  inches  in  3^  hours;  10th,  Corning,  Mo. ;  12th,  Austin,  Tex. ;  rithtol7th, 
Lenoir  and  Asheville,  N.  C,  over  6  inches;  13th,  Burlingame,  Kans.,  5  inches  in  36 
hours;  16th, Gainesville,  Ga.,  and  for  100  miles  east  and  south,  causing  damages  of 
$1,000,000  and  a  loss  of  8  lives ;  16th,  Independence,  Mo. ;  16th  and  17th,  Mount  Solon, 
Va.,  6  inches ;  17th,  Cumberland,  Md.,  3.30  inches,  Goldsboro,  N.  C,  5.60  inches,  Atta- 
wavHill,  N.  C.,  2  inches  in  30  minutes,  Lynchbnrgh,  Va.,  2.50  inches;  18th,  Nichols, 
N.  Y.,  2.85  inches  ;  19th,  Utica,  Wis. ;  28th  and  29th,  Ringgold,  Ohio,  3.25  inches ;  29th, 
Baxter  Springs,  Kans.,  (from  5  a.  m.  28th  to  6  a.  m.  29th,)  4.50  inches;  30th,  Fort  Lar- 
ned,  Kans.,  1.14  inches,  Carbondale,  111.,  4.33  inches. 

iSftotcs.^-Snow  is  reported  on  the  1st  at  Fort  Sanders,  Wyoming ;  18th,  Havana,  111., 
and  Independence,  Iowa ;;  and  on  the  30th  at  Pike's  Peak. 

Droughts. — ^At  Newark,  N.  J.,  no  rain  fell  from  the  20th  to  close  of  month  ;  30th,  at 
Freehold,  N.  J.,  corn  was  suffering ;  Ardenia,  N.  Y.,  latter  part  of  month  dry,  and  raia 
needed  ;  North  Hammond,  N.  Y.,  month  dry,  rain  needed ;  Stapleton,  N.  Y.,  no  rain  dar- 
ing last  ten  days ;  Flushing,  N.  Y.,  month  dry  and  hot ;  Palermo,  N.  Y.,  vegetation  suf- 
fering for  rain  on  the  7th  ;  in  the  neighborhood  of  Dodge  City,  Kans.,  and  Brecken- 
ridge, Minn.,  drought  experienced  during  the  former  half  of  the  month. 

Hailstorms  were  reported  as  follows:  1st,  Iowa  City,  Iowa  ;  3d,  Belmont  Farm,  Tex. ; 
4th,  Oneida,  N.  Y. ;  7th,  Wabash,  lud. ;  11th,  Morristown,  Penn.,  Northport,  Mich. ; 
12th,  near  Indianapolis,  Ind. ;  16th,  Milled^eville,  Ky. ;  17th,  near  Wabash,  Ind. ;  18th, 
Kenton,  Ohio;   20th,  Prospect  Hill,  Va.,  Ringgold,  Ohio,  Canton,  N.  Y.,  Muskogee,  111.; 
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22d,  near  Columbiana,  Ala.,  Laconia,  Ind.,  and  Keoknk,  Iowa;  9^ i  Lancaster, Ohio; 
25th, South  Hartford, N.  Y., Mendon  and  Fall  River,  Mass.;  26th,  near  IiidepeDdence, 
Iowa,  and  Sonthington,  Conn.  At  Pike's  Peak  the  principal  hail-storms  were  on  the 
19th,  27th,  28th,  29th,  30th. 

RELATIVE    HUMIDITY. 

The  relative  humidity,  as  reported  from  the  Signal-Service  stations,  averages  from 
70  to  75  per  cent,  in  the  South  Atlantic  States,  from  70  to  74  in  New  England,  from  71 
to  77  in  the  Upper  Mississippi  Valley  and  the  Upper  Lake  region,  from  02  to  67  in  the 
interior  of  the  Middle  States,  from  64  to  67  in  the  Ohio  Valley,  from  70  to  71  in  Texaa, 
and  from  71  to  8.3  on  the  Middle  Atlantic  coast.  The  highest* average  for  the  month  is 
88  at  Mount  Washington.  The  lowest  at  the  sea-coast  stations  is  64  at  Norfolk.  At  the 
Rocky  Mountain  stations  the  averages,  oncorrected  for  altitude,  are  33  at  Salt  Lake 
City,  37  at  Denver,  39  at  Cheyenne,  43  at  Colorado  Springs,  47  at  Santa  Fd,  and  64  at 
Pike's  Peak. 

WINDS. 

Prevailing  windft, — The  prevailing  winds  for  the  month  are  shown  by  the  arrows od 
Chart  No.  II.  They  have  been  south  and  southeast  in  the  Gulf  States*  southerly  from 
North  Carolina  to  MassachnsettK,  southwest  over  the  Lake  region,  Ohio  Valley,  and 
Missouri,  northwest  in  Minnesota,  Dakota,  and  Nebraska. 

Total  morementa  of  the  air. — At  the  Signal-Service  stations  the  largest  monthly  move. 
ments  are  as  follows-  Pike's  Peak,  13,021 ;  Cape  Lopkout,  11,360  ;  Dodge  City,  11,3:S; 
Breckenridge,  10,769;  Cape  Hatteras.  9,512;  Cape  May,  9,276.  The  smallest  total 
movements  are:  Salt  Lake  City,  3,570^  Springfield,  3,567;  Montgomery, 3,404;  Mor- 
gan town,  3,380;  Wytheville,  3,268;  Albany,  3,219;  Augusta,  3,105;  Nashville,  2,935; 
Vicksburg,  2,90iS  j  Lynchburg,  2,367.  The  voluntary  observer  at  Atlanta,  Ga.,  reiwrti 
3,470. 

Highest  winds. — Among  the  highest  wind-velocities  reported  at  the  Signal-Service 
stations  are  the  following:  Yankton,  18th,  N.  W.,  40  ;  Indiauola,  18th,  S.  E.,  40;  Loog 
Branch,  27th,  S.,  40;  Barnegat,  21st,  S.,40;  Escanaba,  17th,  S.  40;  Punta  Rassa,— ,£.. 
40;  Salt  Lake  City,— ,N.E,40;  Charleston,  12th, S.  E, 41 ;  Dodge  City,  17th,S.  E,41; 
Smithville,  17th,S.  W.,41;  Breckenridge, — ,  N.,46;  Denver,  3d,  S,  48 ;  Grand  Haven, 
26th.  W.,  48;  Knoxville,  2.5th,  S.  W.,  48;  Nortb  Platte,  23d.  N.,  48 ;  Evanston,2:M,aW., 
48;  Malone,  19th,  8.  W..  48;  Louisville,  23d,  S.,  52;  Davenport,  6th,  S.  W.,60;  Monnt 
Washington,  18th  anrf  22d,  and  24th,  26th,  and  28th,  N.  W.,  60 ;  Pikers  Peak,  6th,  N.,66. 
A  severe  gale  was  reported  off  the  Georgia  coast  on  the  14th. 

High  mnds^  generally  attending  hail-storms  or  tornadoes,  are  reported  from  yolnntfer 
stations,  as  follows:  3d,  Starkey,  N.  Y.,  destructive  wind-storm;  6th, Corning,  Ma, 
strong  S.  wind  ;  Fort  Sully,  Dak.,  gale  for  10  minutes ;  Davenport,  Iowa,  gale  for  3 
minutes ;  De  Soto,  Nebr.,  heavy  wind  ;  Coalville,  Utah,  high  wind ;  8th,  Starkey, N.Y.; 
9th, Madison  Barracks,  N.  Y.,  high  wind;  llth,Ephrata,  Pa,  destructive  wind  ;  18th, 
Kenton,  Ohio,  severe  wind-storm ;  18th,  Blooming  Grove,  Pa. ;  20th,  Olive  Furnace, 
Ohio, severe  wind;  23d  Milledgeville, Ky.,  violent  wind  ;  Alfiena, gale  for  15  minutes; 
30th,  Ellinwood,  Kans.,  high  wind. 

Tornadoes. — On  the  7th  and  the  15tb,  tornadoes  occurred  near  Dodge  City,  the  former 
was  quite  severe;  2;id,  Paris,  Ky. ;  24th,  at  Portage,  Pa.;  on  the  25tb,at  3.45  p.m.,a 
tornado  passed  just  east  of  Lenoir,  N.  C,  where  several  houses  were  blown  down  ;  the 
storm  passed  from  N.W.  to  S.E.  On  the  25th,  about  4  p.  ni.,  a  tornado  or  water-spoat 
passed  through  Kingsbury,  Hartford,  and  Hebron,  N.  Y. ;  the  width  of  the  storm-track 
was  about  200  yards,  its  duration  at  any  point  was  17  or  18  minutes  ;  heavy  bail-ston^ 
fell,  of  which  15  per  cent,  were  one  inch  in  diameter.  At  the  same  time  with  the 
preceding  storm,  a  more  violent  one  passed  in  nearly  the  same  direction,  40  or  50mil« 
to  the  northward,  passing  into  Vermont,  near  Rutland.  On  the  26th,  near  Pueblo  and 
Hard  Scrabble  CaRon,  Colo.,  between  3  and  4  p.  m.,  a  very  severe  storm  is  reported,  hav- 
ing a  track  about  two  miles  wide ;  hail-stones,  to  the  depth  of  18  inches,  were  lying  on 
the  ground  next  day ;  it  is  noted  that  clouds  had  been  collecting  for  two  days  pre- 
viously, and  that  shortly  before  the  storm  they  were  seen  to  be  rising  from  the  neigh- 
borhood of  Pike's  Peak  in  huge,  black  masses. 

VERIFICATIONS. 

Cautionary  signals. — Twenty-four  cautionary  signals  have  been  displayed  at  the 
United  States  Signal-Service  stations,  of  which  four  were  ordered  too  late,  five  wert 
not  justiOed,  and  nineteen  were  reported  justified.  Eighty-five  additional  cases  were 
reported,  in  which  winds  passed  the  limit  of  25  miles  per  hour,  but  most  of  them  were 
of  a  local  and  temporary  nature,  for  which  cautionary  signals  were  not  required. 

ProhahiHties. — A  comparison  of  the  published  tri-daily  probabilities  with  the  weather 

of  the  succeeding  24  hours,  gives  82.3  as  the  general  average  percentage  of  verifications. 

The  percentage's  for  the  separate  district-s  are  as  follows:  New  England,  83.9  ;  Middle 

States,  87.0;  South  Atlantic  States,  82.3;   Eastern  Gulf  States,  81.2;  Western  Gulf 

StHteBf  84.6 ;  Tennessee  and  Obio  NaW^-^ ,  ^^,^  *,  l^^i^^x  lj».k«.  T<i\riQu^  82.6 ;  Upper  Lake 
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region,  79.7;  Upper  Mississippi  Valley,  81.0;  Lower  Miasonri  Valley,  82.4.  The  per- 
CHiitages  for  the  separate  meteorological  elements  were,  for  temperature,  83.1 ;  wind, 
86.3 ;  weather,  84.2 ;  barometer,  76.3. 

NAVIGATION. 

Stage  of  water. — The  highest  and  lowest  readings  on  the  river-ganges  are  given  in  the 
table  on  Chart  No.  Ill,  from  which  it  will  appear  that  the  rivers  were  lowest  during 
the  latter  portion  of  the  month  at  Shreveport  and  Saint  Paul,  but  were  highest  at 
that  time  at  Leavenworth,  Pittsburgh,  and  Saint  Louis.  The  Missouri  River  rose 
above  **  danger  line"  at  a  few  stations  between  Leavenworth  and  Saint  Louis.  The 
Mississippi  was  above  "  danger  line"  during  the  first  part  of  the  month  in  the  neighbor- 
hood of  Vicksburgh.  Reports  from  Fort  Benton  show  that  throughout  the  month  the 
Missouri  was  higher,  perhaps  by  four  feet,  than  was  ever  before  known,  which  was 
attributed,  by  the  observer  at  that  place,  to  the  unusual  quantity  of  melting  snow. 
The  changes  in  the  river  below  Yankton  seem,  however,  not  to  have  been,  as  yet, 
materially  affected  by  the  high  water  of  the  Upper  Missouri,  but  were  almost  entirely 
due  to  the  local  rains  in  the  Northwest;  the  rise  due  to  the  melting  snows  of  the 
Rocky  Mountains  will  probably  affect  the  lower  river  during  July.  The  melting 
snows  have  caused  similar  extraordinary  floods  in  Oregon. 

Frenhets. — The  heavy  rains  that  occurred  in  South  Carolina  and  Georgia  during  the 
niiddle  of  the  month  gave  rise  to  one  of  the  highest  stages  of  water  on  record  at  Savan- 
nah, and  probably  throughout  that  region.  The  observer  at  Gainesville  reports  eight 
lives  lost  and  damage  to  the  extent  of  $1,000,000.  The  observers  in  Kansas  report 
Waters  high  in  consequence  of  excess  of  rain.  The  observer  at  Corning,  Mo.,  reports 
that  destructive  floods  follpwed  heavy  rains.  The  observer  at  Asheville,  N.  C,  reports 
on  the  17th  a  great  freshet  in  the  French  Broad  River,  and  on  the  same  date  floods  are 
reported  from  Lenoir,  N.  C.  The  observer  at  Neillsville,  Wis.,  reports  the  extreme  rise 
•of  Black  River  this  Hprius^  eight  feeD. 

Ice  in  lakes  and  rivers. — The  observer  at  Ashland,  Wis.,  reports  that  the  navigation 
•of  Lake  Michigan  was  interfered  with  by  ice  up  to  the  14th.  Lake  Superior,  at  Duluth, 
"Vas  obstructed  by  ice  until  the  25th ;  the  harbor  was  cleared  on  the  28th. 

WATEH-TEMPKRATURKS. 

The  table  on  Chart  No.  II  gives  the  maximum  and  minimum  temperatures  of  the 
water  near  the  bottoms  of  rivers  and  harbors.  The  lowest  minima  temperatures 
reported  are  40°  at  Marquette  and  Eastport;  32^^  at  Duluth  ;  48*^  at  Burlington;  50° 
4kt  Portland,  Me.  The  highest  maxima  are  92^  at  Punta  Rassa;  1K)°  at  Key  West;  89<^ 
at  .iacksonville  and  Norfolk  ;  8.'>c  at  Montgomery  and  Augusta  ;  84°  at  Charleston  and 
Mobile ;  83°  at  Nashville.  The  largest  ranges  of  temperature  are  24°  at  Burlington ; 
17°  at  Omaha,  New  York,  Keokuk,  and  Saint  Paul;  16°  at  New  London,  Pittsburgh, 
-and  Norfolk  ;  14°  at  Alpena,  Aujrusta,  Leavenworth,  and  Wood's  Hole.  The  least 
ranges  are  7°  at  Detroit  and  Saint  Mark's ;  6°  at  Saint  Louis  ;  5°  at  Chicago,  Milwau- 
kee, Mobile,  and  Savannah ;  4°  at  Eastport,  and  3°  at  Wilmington. 

ATMOSPHERIC    ELECTRICITY. 

Aurora. — Auroras  have  been  faint,  ill-defined,  and  often  the  observers  have  been 
<1oubtfiil  as  to  the  true  nature  of  the  phenomena.  They  are  reported  as  follows  :  On  the 
3d  and  4th,  at  C(»rning,  Mo. ;  7th,  Eastport,  Me. ;  10th,  Litchfield,  Mich.,  Foit  Sully, 
Dak. ;  11th,  Duluth,  Minn. ;  12th,  Dodge  City,  Kans.,  Pike's  Peak,  Colo. ;  13th,  Pike's 
Peak,  Colo. ;  18th,  Pike's  Peak,  Colo. ;  2:M,  Cleveland,  Ohio,  Eastport,  Me. ;  26th,  East- 
port,  Me. ;  27th,  Le  Roy,  Wis.,  Malone,  N.  Y. ;  2yth,  Abingdon,  111.,  Carthagena,  Ohio, 
Duluth,  Minn. ;  30th,  Eastport,  Me. 

Telegraphic  ground-currents  were  noted  on  the  loth  at  Colorado  Springs ;  3d  and  27th 
at  Philadelphia ;  16th,  27th,  and  28th,  at  Pike's  Peak;  17th,  23d,  and  28th  at  Santa  F6. 

Lightning. — In  order  to  obtain  an  approximate  idea  of  the  number  of  thunder-storms 
during  the  month,  a  count  hiis  been  made  of  every  case  recorded  at  the  445  stations  of 
lightning  or  thnnder,  whether  near  to  or  distant  from  the  station  ;  by  including  silent 
or  distant  lightning,  it  is  presumed  that  the  record  for  each  station  may  be  assumed  to 
represeut  all  cases  that  occur  within  a  radius  of  fifty  miles,  and  although  in  many 
instances  the  same  storm  having  been  observed  at  several  stations  will  therefore  be 
counted  more  than  once,  yet,  on  account  of  the  fragmentary  nature  of  most  records,  it 
is  safe  to  presume  that  the  sum-total  for  the  whole  country,  which  is  1,344,  is  below 
rather  than  above  the  truth.  The  chronological  distribution  of  these  cases  is  given  in 
the  following  statement :  Ou  the  1st,  38;  2d,  40;  3d,  53;  4th,  37;  5th,  7;  6th,  34  ;  7th, 
*27;  8th.  25;  9th,  58:  10th,  82;  llth,64;  12th,  47;  13th,  23;  14th,  47;  15th,  39;  16th, 
34;  17th,  24;  18rh,15;  19th,  24;  20th,  53;  21st,  43;  22d,39;  23d,  67  ;  24th,  63;  2.5th,  96; 
26th,  68  ;  27th,  84  ;  2Hth,  41 ;  29th,  39 ;  30th,  33.  Th3  geographical  distribution  is  shown 
in  the  following  statement :  For  the  Atlantic  and  Gulf  States — Maine,  37 ;  New  Hamp- 
shire, 28;  Vermont,  33;  Massachusetts,  56;  Rhode  Island,  2;  Connecticut,  22  ;  New 
Jersey,  32;  Delaware,  7;  Maryland,  24;   District  of  Columbia, 8  *,  Viv^vwvvk^^V  ^w^Jck. 
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Carolina,  52 ;  Sonth  Carolina,  9 ;  Georgia,  29 ;  Florida,  22 ;  Alabama,  17 ;  Mississippi, 46;  f< 
Louisiana,  41 ;  Texas,  18.  For  the  Api)alachiau  region — New  York,  110;  Pennsylvanift, 
40;  West  Virginia,  14;  Kentncky,  22;  Tennessee,  56.  For  the  interior— Ohio, 74; 
Indiana, 38;  Illinois, 91;  Iowa,  111;  Missouri,  19;  Arkansas,  6.  For  the  western  pla- 
teau—Nebraska, 4.3 ;  Kansas,  65 ;  Indian  Territory,  3 ;  Wyoming  Territory,  1 ;  Colorado, 
11;  New  Mexico,  21.  For  the  northern  boundary — Michigan,  38  ;  Wisconsin,  31;  Min- 
nesota, 11;  Dakota.  22;  Montana,  1.  For  the  Pacific  slope — Idaho,  4;  Nevada,4; 
Utah,  1. 

OPTICAL  PHENOMENA. 

Mirage. — This  phenomenon  was  observed  on  the  6tb,  7th,  and  29th,  at  New  London, 
Conn. ;  10th,  Sandy  Hook,  N.  J. ;  19th  and  20th,  Elliuwood,  Kans. 

Solar  halo8  have  been  observed  on  the  Ist  in  Rhode  Island  ;  f?d,  Georgia,  Wiaconflin, 
Virginia,  Illinois;  3d,  Rhode  Island,  Georgia;  4th,  Georgia;  .5th,  Connecticnt,  New 
Jersey;  6th,  Michigan,  Colorado;  7th,  Maine,  Ohio,  Wisconsin,  Pennsylvania, Ne- 
vada, Illinois  ;  8th,  Illinois,  Maine,  Nebraska,  New  York,  New  Jersey  ;  9th,  Michigan, 
New  York,  Wisconsin,  Kansas ;  10th,  Ohio,  Utah,  New  Jersey,  Georgia,  Nevada ;  11th, 
Kansas,  Alabama  ;  12th,  New  York,  Ohio,  Louisiana ;  13th,  Michigan,  New  York  ;  I4tb, 
Iowa,  New  Hampshire,  New  York;  15th,  Maine,  New  York,  Ohio ;  16th,  New  York, 
Ohio ;  17th,  Delaware,  ^New  Jersey ;  18th,  Dakota  ;  19th,  New  York,  North  Carolin*, 
Georgia;  20th,  Maine  ;  21st,  Illinois,  Iowa,  Ohio,  Wisconsin,  New  Mexico,  North  Caro* 
lina ;  22d,  Mississippi,  New  York,  Ohio,  Iowa,  Texas  ;  23d,  New  York ;  24th,  Georgia; 
25th,  New  York,  Ohio,  Wisconsin,  New  Jersey;  26th,  Ohio,  Nebraska;  27th,  Illinois; 
28th,  New  Hampshire,  Maine,  Florida;  29th,  Indiana,  Maine,  New  York,  Ohio,  Iowa, 
Georgia ;  30th,  Illinois,  Iowa,  Michigan,  New  York,  Ohio,  Pennsylvania,  Maine,  Min- 
nesota, North  Carolina. 

Lunar  halos  have  been  observed  on  the  1st  in  Georgia,  Michigan,  Wisconsin,  In- 
dian Territory,  Virginia,  Illinois ;  2d,  Ohio,  South  Carolina,  Illinois,  Michigan,  Virginia, 
West  Virginia,  New  York,  Mississippi  ;  .3d,  Illinois,  New  York,  North  Carolina,  New 
Jersey;  4th,  Iowa,  Illinois;  5th,  Illinois,  North  Carolina ;  6th,  Illinois,  North  Caro- 
lina;  7th,  Kentucky,  New  Hampshire,  New  York,  North  Carolina,  Nevakda;  8th,  New 
York,  North  Carolina;  10th,  New  Jersey,  Connecticut,  Michigan,  New  York;  iltlif 
Kansas;  14th,  Maine;  15th,  Connecticut ;  24th,  North  Carolina;  25th,  Iowa,  Wiscon- 
sin, New  Jersey,  Georgia,  Kansas,  Tennessee,  North  Carolina,  Ohio ;  26th,  Massacba- 
setts.  New  Jersey,  Georgia,  Florida,  Kansas ;  27th,  New  Jersey,  Wisconsin,  Kansas, New 
York;  28th,  Illinois,  Iowa,  Massachusetts,  Florida,  Tennessee,  Alabama,  Georgia; 
29th,  Illinois,  Iowa,  Pennsylvania,  Virginia,  South  Carolina,  North  Carolina,  KanMS, 
Florida,  Tennessee,  Georgia,  Mississippi ;  30th,  Iowa,  New  Hampshire,  Pennsylvania, 
Wisconsin,  New  York,  Illinois,  North  Carolina,  Mississippi. 

MISCELLANEOUS  PHENOMENA. 

Zoological. — Swallotrs  appeared  on  the  8th  at  Mount  Washington,  N.  H. ;  retnriiedon 
the  4th  to  Coalville,  Utah.     Cuckoos  first  appeared  on  the  2d  at  West  Charlotte,  and 
on  the  10th  at  Strafford,  Vt.     Colorado  beetles,  on  the  20th,  appeared  at  Dumbarton, 
N.H. ;  9th,  New  London,  Conn.;  20th,  Florida,  Mass.;  12th,  Fall  River,  Mass.;  abandant 
dniing  month  near  Detroit  and  doing   much  damage  at  Litchfield,  Mich. ;  4th  at 
Auburn,  and  11th  at  Contoocookville,  N.  H. ;  numerous  at  Ardenia,  N.  Y.,  Tarentum, 
Pa.,  and  Embarrass,  Wis.     Grasshoppers  at  Pembina,  Dak.,  but  few  appeared  dar- 
ing the  month  ;  at  Las  Vegas,  N.  Mex.,  appeared  19th  ;  Virginia  City,  Mout.,  30th,  no- 
merous  throughout  Territory ;  27th  began  to  fly  ;  June  28th,  a  letter  from  Windom,  Cot- 
tonwood County,  Minn.,  states  that  every  grasshopper  examined  is  troubled  by  a  red- 
fly  parasite  ;  they  are  rapidly  dying,  and  probably  not  a  single  one  will  survive  to  lay 
ite  eggs.    A  similar  statement  has  been  made  by  Dr.  Bell,  of  Colorado  Springs,  who  states 
that  flocks  of  grasshoppers,  in  various  parts  of  the  country,  are  suffering  from  the  at- 
tacks of  this  parasite;  and  Mr.  Thomas  Belt,  the  entomologist,  advises  that  the  in- 
fected insects   be  widely  distributed,  so  as  to  check  the  increase  of  grasshoppers. 
Crickets  heard  on  the  2d  at  Contoocookville,  N.  H.    Katydids  first  seen  on  the  30th  at 
Gilmer,  Tex.     Tohacco-tcorms  appeared  on  the  25th  at  Bennettsville,  Ky.     Gooseherrf 
and  currant  tcorms  destnictive  on  the  6th  at  Shelburne,  N.  H.    Locusts  first  seen  on 
the  29th  at  Gilmer,  Tex.    Fire-flies  first  seen  on  the  11th  at  Freehold,  N.  J. ;  7th,  Mon- 
ticello,   Iowa,  and  Decatur,  III. ;  3d,  Morgantown,  W.  Va. ;  25th,  Afton,  Iowa ;  6th, 
Cornish,  Mt . ;  1st,  Northport,  Mich. ;  8th,  Palermo,  N.  Y. ;  11th,  Flushing,  N.  Y. ;  2d, 
Wooster,  Ohio  ;  17th,  Woodstock,  Vt. ;  5th,' Salem,  W.  Va. ;  9th,  Embarrass,  Wis.    Tree- 
toads  first  heard  on  the  9th  at  Monticello,  Iowa. 

Botanical. — Apple-trees  in  bloom  on  the  7th  at  Standish,  Me. ;  4th,  Florida,  Mass., and 
Shelburne,  N.  H. ;  1st,  Strafford,  Vt.  Lilacs  in  bloom  on  the  4th  at  Shelburne,  N.  H.; 
2d,  Palermo,  N.  Y.  Locust-trees  in  bloom  on  the  11th  at  Palermo,  N.  Y.  Cotton  in 
bloom  on  the  9th  at  Monticello,  Ark. ;  crop  "  promising  "  at  La  Grange,  Tenn. ;  crop 
looks  well  at  Clarksville,  Tex.  Catalpa  in  flower  on  the  7th  at  Peoria,  111.  Dahlias 
in  bloom  on  the  lOtb  at  Hot  Springs,  Ark.  Si/ringa  in  blossom  on  the  5th  at  Southing- 
ton,  Conn.     Green  pease  ripe  20th  at  Jacksonburg,  Ohio;   7th,  Abingdon,  III.     Cher- 
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rtes :  May  cherries  ripe  on  the  19th  at  Jacksonbarg,  Ohio ;  May  Dakes  ripe  on  the  7th 
atFallstou,  Md. ;  ripe  13th  at  AbiDgtoD,  111.;  17th,  Fort  Madison,  Iowa;  8th,  Vine- 
land,  N.  J.  Currents  ripe  on  the  2l8t  at  Jacksonburg,  Ohio.  Raspberries  ripe  on  15th 
at  Abington,  111. ;  23d,  Fort  Madison,  Iowa  ;  25th,  Burlingame,  Kans.  Blackberries  in 
bloom  on  the  24th  at  Florida,  Mass. ;  12th,  Palermo,  N  i.  Strawberries  in  bloom  on 
the  Ist,  and  ripe  on  the  23d,  at  West  Charlotte,  Vt. ;  ripe  on  the  5th  at  Abington,  111. ; 
Ist,  Fort  Madison,  Iowa ;  15th,  Shelburue,  N.  H.  Qooseberries  ripe  on  the  10th  at  Ben- 
ettsville,  Ky.  Whortleberries  in  bloom  on  the  1st  at  Auburn,  N.  H.  Rones  in  bloom  on 
the  2d  at  Independence,  Iowa.  Wheat  harvest  began  on  the  20th  at  Havana,  111.,  and 
on  the  23d  at  Carlisle,  Pa. ;  crop  very  fine  at  Litchfield,  Mich. ;  ripe  on  22d  at  Vine- 
land,  N.  J. ;  wheat,  oat,  and  barley  crops  all  in  at  Clarksville,  Tex. ;  winter  wheat  har- 
vested on  the  2Gth  at  Jacksonburg,  Ohio ;  wheat  is  ripening,  fair  crop  of  oats  and 
grass,  light  crop  of  fruit  on  the  -iOth  at  Ruggles,  Ohio ;  harvest  of  winter  barley  began 
I9th  at  Jacksonburg,  Ohio.  Corn  in  silk  on  the  27th  at  Abington,  111. ;  ripe  on  the 
16th  at  New  Orleans,  La. ;  crop  promising  at  La  Grange,  Tenn.,  Clarksville  and  Melissa, 
Tex.  Grasses — retl  clover  in  bloom  on  the  19th  at  Abington,  111. ;  crop  promising  at 
Melissa,  Tex. ;  timothy  in  bloom  on  the 21st  at  Abington,  III.  Chestnut  trees  in  bloom 
on  the  26th  at  Abington,  III. ;  horse-chestnuts  in  bloom  on  the  1st  at  Auburn,  N.  H. 

Forest  fires  are  reported  near  Freehold,  N.  J. 

Polar  bands  were  observed  on  the  6th  at  Wilmington,  N.  C. ;  9th,  Freehold,  N.  J, ; 
20th,  Vicksburg,  Miss.;  10th  and  24th,  Gutteuberg,  Iowa ;  5th,  Fayette,  Miss.;  28th 
and  29th,  Cartbagena,  Ohio  ;  24th,  Wy theville,  Va. 

Meteors  are  reportt'd  on  the  2d,  in  Illinois;  8th, Ohio;  9tb, Illinois ;  10th, Illinois^ 
North  Carolina;  11th, New  Mexico,  New  York;  16th,  Louisiana,  Mississippi;  18th, 
Dodge  City,  Kans.,  and  Ellsworth,  Kans. ;  19th,  Ohio;  20th,  Indiana,  Kentucky;  21st, 
Michigan,  Georgia,  New  York;  23d,  Tennessee,  Rhode  Island;  24  th,  Iowa,  Maryland  ; 
25th,  Louisiana,  Illinois,  Iowa  ;  26th,  Massachusetts,  Ohio  ;  28th,  Indian  Territory,  Wis- 
consin. « 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig.  Gen,  {Brevet  Assfd,)  Chief  SignaUOfflcer^  U,  S,  A, 


Paper  26. 

FARMERS'  BULLETIN. 

War  Departmknt,  Office  of  the  Chief  Signal-Officer, 
Division  of  Telegrams  and  Reports  for  the 
Benefit  of  Commerce  and  Agriculture, 
Washington,  D,  C,  Friday,  June  30,  1876 — 1  a.  m. 

SYNOPSIS  FOR  the  PAST  TWENTY-FOUR  HOURS. 

The  barometer  has  risen  during  Thursday  in  the  eastern  portion  of  the  Gulf  States. 
The  pressure  has  also  risen  in  the  Northwest,  but  fallen  in  the  Western  States.  A  de- 
cided rise  is  reported  from  Maine  and  the  adjacent  provinces.  South  and  southwest 
winds  continue  in  the  southern  portion  of  the  United  States  ;  northeast  to  northwest 
winds  and  clear  weather  on  the  Upper  Lakes.  Cloudy  or  partly  cloudy  weather  is  re- 
ported from  most  stations  on  the  Atlantic  coast  and  the  Lower  Lake  region. 

The  Lower  Missouri  and  the  Ohio  have  risen,  especially  at  Pittsburgh. 

Heavy  local  rains  have  been  reported  from  the  Indian  Territory,  where  an  area  of 
low  pressure  now  exists. 

PROBABILITIES. 

For  Friday,  in  the  South  Atlantic  and  Gulf  States,  southwest  winds  will  prevail, 
with  rising  barometer,  stationary  or  lower  temperatures,  and  cloudy  weather. 

For  the  Upper  Mississippi  and  Lower  Missouri  Valleys,  north  winds,  cooler,  partly 
cloudy  weather,  possibly  local  rains,  and  stationary  or  falling  barometer. 

For  the  Lake  region,  cooler  northeast  to  northwest  winds,  rising  barometer,  partly 
clondy  weather,  and  possibly  local  rains. 

For  New  England,  stationary  barometer,  light  local  winds,  except  northeast  in  the 
northern  portions,  stationary  temperature,  clondy  weather,  and  possibly  light  rains. 

For  the  Middle  Atlantic  Stat»>a,  southwest  and  possibly  opposing  northwesterly 
winds,  partly  cloudy  and  foggy  weather,  stationary  temperatures  and  pressures. 

For  Tennessee  and  the  Ohio  Valley,  stationary  or  rising  barometer,  stationary  tem- 
perature, cloudy  or  panly  clondy  weather,  and  possibly  light  local  rains. 

The  rivers  will  generally  rise  slightly. 

For  the  Middle  Atlantic  States,  and  during  the  mouth  of  June,  winds  blowing  from 
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sontlieast  to  southwest,  or  from  directions  between  those  points,  are  found  to  be  the 
winds  most  likely  to  be  followed  by  rain.    Winds  blowing  from  northwest  to  north- 
east, or  from  directions  between  those  points,  are  fonnd  to  be  the  winds  least  likely  to 
be  followed  by  rain. 
Published  by  co-operation  of  the  War  and  Post-Office  Departments. 

ALBERT  J.  MYER, 
Brig.  Gen.f  (Brevet  Jsagd^)  Chief  Signal-Officer ^  U.S.A. 


Paper  27. 

War  Department, 
Office  Chief  Signal-Officer, 
Waahingion,  D.  C,  November  26,  1875—10.30  a.  m. 

SYNOPSIS  FOR  PAST  TWENTY-FOUR  HOURS. 

The  low  barometer,  yesterday  morning  over  the  Northwest,  has  moved  eastward  to 
Lake  Huron,  accompanied  by  cloudy  and  rainy  weather  from  the  Lakes  to  the  Gal^ 
South  Atlantic  and  Middle  States,  except  light  snow  from  Dakota  to  Upper  MicbigaQ. 
The  pressure  is  now  increasing  from  the  northwest  and  Upper  Lakes  to  the  southwest, 
with  cold  west  to  noith  winds,  and  clearing  weather,  and  diminishing  in  the  East 
Gulf  States,  Atlantic  States,  and  Lower  Lake  region,  with  northeast  to  southeast  winds, 
rising  temperature,  and  cloudy  or  rainy  weather.  The  rivers  in  Western  Pennsylvania 
commenced  falling  during  Thursday  and  the  Ohio  and  Cumberland  continued  rising 

PROBABILrriES. 

For  the  South  Atlantic  States,  falling  barometer,  northeast  to  southeast  winds, 
warmer,  cloudy,  and  rainy  weather  are  probable  to-day.  For  Gulf  States,  Tennessee, 
Ohio  Valley,  and  Lower  Lake  region,  cloudy  and  rainy  weather,  followed  by  winds 
shifting  to  northwest  and  northeast,  rising  barometer,  colder,  clearing  weather,  and  in 
West  Gulf  a  **  norther,"  except  higher  temperature  to-day  in  East  Gulf  States.  For 
Upper  Lake  region,  Upper  Mississippi,  aud  Lower  Missouri  Valleys  rising  and  high 
barometer,  west  to  north  winds,  colder,  clear,  or  partly  cloudy  weather,  and  followed 
in  the  northwest  by  falling  barometer  and  warmer  southerly  winds.  For  Middle  and 
Eastern  States  falling  barometer,  southeast  to  southwest  winds,  increasing  to  brisk  and 
probably  high  on  the  coast,  warmer,  cloudy,  and  rainy  weather,  followed  to-night  by 
rising  barometer,  west  to  north  winds,  colder  and  clearing  weather  in  former,  and 
Saturday  morning  in  latter. 

The  Ohio  and  Cumberland  Rivers  will  continue  rising.  For  canal  regions  of  Indiana, 
Ohio,  and  Northern  and  Western  portions  of  Pennsylvania  and  New  York  temx>eratnre 
fall  below  freezing  to-night. 

Cautionary  signals  continue  at  Grand  Haven  and  along  Lakes  Huron,  Erie,  and 
Ontario,  and  are  ordered  along  the  coast  from  Cape  Hatteras  to  EastporU 


Papeu  28. 
[Circular  No.  7.] 


War  Depaktment, 
Office  of  the  Chief  Signai.-Officer, 

Washington^  D,  C,  March  10,  1^74. 

The  following  rnles  will  be  observed,  in  addition  to  those  contained  in  General 
Orders  No.  28,  War  Department,  Office  Chief  Signal-Officer,  dated  Washington,  Septem- 
ber 1,  1873. 

The  officer  or  assistant  in  charge  of  the  preparation  of  facts,  &c.,  for  publication, 
will,  in  addition  to  his  other  duties,  determine  the  percentage  of  verification  of  the 
current  probabilities,  in  accordance  with  the  following  instructions : 

1.  The  blank  forms  already  prepared  to  facilitate  this  work  will  bo  used  with  the  fol- 
lowing moditicatious :  The  column  of  the  blank  beaded  "Wind  velocity"  will  not  be 
used.  The  percentage  of  verifications  of  predictions  referring  to  wind  will  bo  deter- 
mined by  considering  only  that  portion  of  the  predictions  which  refers  to  the  direction 
of  the  wind.  Predictions  referring  to  the  velocity  of  the  wind  are  of  decided  import- 
ance, and  should  be  frequently  made,  but  the  limited  number  of  stations  now  report- 
ing will  not  justify  the  consideration  of  such  predictions  as  an  independent  element  of 
verifications. 
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3.  The  Bixth  column  of  the  blank  will  be  used  for  special  predictions,  and  so  desig- 
nated. Three  blanks  will  be  nsed  for  each  month^s  percentages,  and  will  be  uambered, 
respectively,  1,  2,  and  3.  Blank  No.  1.  referring  to  New  England,  Middle  States, 
South  Atlantic  States,  and  Eastern  Gnlf  States  ;  blank  No.  2,  referring  to  the  Lower 
Lakes,  Upper  Lakes,  Tennessee,  and  Ohio  Valley,  and  Western  Gulf  States;  blank 
No.  3,  referring  to  Upper  Mississippi  Valley,  Lower  Missouri  Valley,  the  Northwest, 
and  the  Pacitic  States. 

3.  The  probabilities  made  up  from  each  report  will  be  carefully  compared  with  the 
facts  as  obtained  from  the  three  succeeding  tri-daily  reports,  unless  the  prediction 
applies  to  a  definite  time,  in  which  case  the  prediction  will  determine  the  facts  with 
'^hich  it  is  to  be  compared. 

4.  In  estimation  of  percentages  it  will  be  determined  whether  the  conditions  an- 
noQDced  as  to  prevail  in  each  district  named  have  prevailed  over  geographical  sections 
of  that  district  to  the  amount  of  one- fourth,  one- half,  three-fourths,  or  the  whole  of 
the  extent  of  the  district.  All  predictions  which  are  found  to  be  more  than  three- 
fourths  verified  will  be  considered  completely  verified,  and  represented  by  100,  or  100 
per  cent.,  in  that  column  of  the  blank  to  which  the  prediction  refers.  Predictions 
'Which  are  not  wholly  verified  will  be  represented  in  the  proper  column  of  the  blank 
^y  75  per  cent.,  50  percent.,  or  25  per  cent.,  as  the  facts  may  wairant.  Predictions 
^hich  fall  below  25  per  cent,  in  verification  will  be  rated  as  not  verified,  and  repre- 
8«Dted  by  000  in  the  proper  column. 

5.  If,  in  the  probabilities  for  any  particular  district,  any  class  of  prediction  is  not 
I'eferred  to,  such  omission  will  be  represented  by  a  dash,  ( — .) 

6.  The  percentage  of  verifications  of  a  single  class  of  predictions  will  bo  determined 
t}y  dividing  the  sum  of  the  percentages  of  that  class  for  the  month  by  the  number  of 
predictions  of  that  particular  class.  The  percentttge  of  verifications  of  probabilities 
for  any  district  will  be  determined  by  dividing  the  sum  of  the  percentages  of  the 
eeveral  classes  of  predictions  by  the  number  of  classes. 

The  percentage  of  verification  of  probabilities  for  the  United  States  will  be  deter- 
mined by  dividing  the  sum  of  the  percentage  of  verifications  of  probabilities  by  the 
number  of  districts. 

7.  A  maximum  percentage  of  verifications  can  only  be  obtained  when  the  four  ele- 
ments under  each  district  are  named  in  the  probabilities  of  the  entire  month. 

8.  The  percentage  of  failures  to  predict  for  any  element  will  be  determined  by  divid- 
ing the  number  of  failures  to  predict  for  that  particular  element  by  the  entire  number 
of  tri-daily  reports  during  the  month. 

By  order  of  the  Chief  Signal-Officer  of  the  Army": 

GARRICK  MALLEKY, 
Capt,  and  Bvt,  Lieut.  Col,  U.  S.  A.^  Acting  Signal-Officer  and  AssxHtant, 


Papkr  29. 


A  BILL  to  limit  and  fix  the  Signal  Serrice. 

Be  it  enacted  bt/  the  Smate  and  House  of  Representatives  of  the  United  States  of  America  in 
Congress  assemhled^  That  the  President  is  hereby  authorized  to  appoint,  as  assistants  to 
the  Chief  Signal-Officer,  two  majors ;  six  officers,  who  shall  have  the  rank  and  pay  of 
captains  mounted  ;  six  who  shall  have  the  rank  and  pay  of  first  lieutenants  mounted; 
and  six  who  shall  have  the  rank  and  puy  of  second  lieutenants  mounted,  or  to  detail 
as  such  assistants  the  said  number  of  officers,  who  shall  have,  respectively,  the  said 
rank  and  pay  while  so  serving. 

Sec.  2.  That  the  enlis'ed  force  shall  be  maintained  as  hitherto  upon  duty,  and  not 
to  exceed  one  hundred  and  fifty  sergeants,  thirty  corporals,  and  three  hundred  privates; 
and  the  enlisted  men  of  the  Signal-Service  shall  receive  pay  and  allowances  at  the 
rates  formerly  fixed  for  enlisted  men  of  the  Signal-Corps  of  the  Army  of  similar  grades: 
Provided,  That  all  acts  or  parts  of  acts  relating  to  the  duties  of  the  Chief  Signal-Officer 
and  the  Signal-Service  shall  remain  in  force. 


Paper  30. 


RESOLUTIONS   OF   CHAMBERS   OF    COMMERCE,  BOARDS   OF   TRADE,  AND 

OTHER  ASSOCIATIONS. 

BUFFALO.  N.   Y. 

Board  of  Trade,  Buffalo,  N.  F.,  April  6,  1876. 

Whereas  the  members  of  this  board  of  trade  hear  with  regret  the  possibility  of  the 
gof*d  work  of  the  Signal-Service  Corps  being  crippled  and  reduced  for  the  want  of 
eufficient  funds  to  carry  it  on  for  1876; 
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Whereas  we  deem  it  of  the  atmoRt  importaace  that  liberal  fands  and  mBaos  sbonld 
he  provided  hy  Congreds  and  placed  at  the  disposal  of  the  Chief  Signal-Officer  of  the 
Army  to  carry  on  this  meritorious  work  in  the  interest  of  human  life,  commerce,  aod 
navigation  ;  Therefore,  be  it 

Resolvedj  That  as  a  petition  from  this  Baifalo  Board  of  Trade  to  the  Congress  of  the 
United  States  in  Washington  assembled,  we  most  respectfully  ask  those  bodies  to  pro- 
vide the  means  to  carry  on  this  most  desirable  work,  as  your  petitioners  will  ever 
prav,  and  that  a  copy  of  these  preambles  and  resolutions  be  forwarded  to  our  member 
of  C^ongress,  Hon.  Lyman  K.  Bass,  for  presentation  to  both  houses  of  Congress. 

(Introduced  in  Ijlouse  of  Representatives  May  26, 1876,  and  referred  to  Committee  on 
Appropriatious. ) 


BOSTON,  MASS. 


Board  of  Trade,  Boston,  April  24, 1876L 

The  value  of  the  United  States  Signal-Service  or  weather  bureau,  even  its  necessitr, 
is,  in  the  belief  of  the  Boston  Board  of  Trade,  fully  established  and  unquestiooed. 
They  have  faith  in  its  still  greater  usefulness  and  more  extended  benefits. 

To  this  end  they  beg  respectfully  to  urge  on  Congress  and  the  country  the  appropri- 
ations necessary  to  its  full  efficiency,  and  that  the  independent  orgatiization  andaetioo 
called  for  in  the  bill  now  before  Congress,  and  sanctioned  by  the  Chief  Signal-Officer 
of  the  Army,  shall  have  the  aid  requisite  for  its  passage  into  law. 

Toward  the  attainment  of  these  results,  the  board  ask  the  co-operation  of  every  mem- 
ber of  Congress  from  Massachusetts 

(lutroduced  in  the  House  of  Representatives  May  5,  1876.  Referred  Id  Committee 
on  Appropriatious. ) 


Ofkicb  of  the  Board  of  Marine  Underwriters, 

Boston,  Ma88,f  September  27,  l^^- 

The  undersigned f  marine  insurers  of  Boston,  wish  to  express  to  the  War  Departrnfoj 
their  full  appreciation  of  the  great  value  rendered  the  country  by  the  meteorological 
division  of  that  service.  They  fully  coincide  with  the  Board  of  Trade  of  this  city  in 
desiring  that  that  branch  may  soon  be  permitted  an  independent  organization, and thtt 
the  office  here  may  be  so  improved  and  extended  as  to  be  second  to  none  other  in  tbe 
land. 

They  would  further  express  the  hope  that  such  appropriation  may  be  made  as  sb^" 
enable  the  Department  to  further  establish  storm-signals  on  the  nearest  proroineat 
headlands  of  the  coast  at  an  early  date,  thus  greatly  reducing  the  risk  to  \ik»oA 
property  which  there  concentrates,  believing  the  almost  universal  acknowledgmeotol 
their  present  usefulness  is  the  strongest  argument  for  their  further  extension. 

Washington  Fire  and  Marine  Insurance  Company,  by  Isaac  Sweetser,  president* 

Nhw  England  Marine  Insurance  Company,  by  George  C.  Lord,  president. 

Mercantile  Marine  Insurance  Company,  by  George  R.  Rogers,  president. 

Boyleston  Mutual  Insurance  Company,  by  J.  W.  Bulch,  president. 

Delaware  Mutual  Safety  Insurance  Company,  by  William  V.  Hntchings,  agent. 

Mercantile  Mutual  Insurance  Company,  by  William  V.  Hutchiugs,  agent. 

Insurance  Company  of  North  America,  by  Foster  &  Scott,  agents. 

Orient  Mutual  Insurance  Company,  by  Fost<er  <&  Scott,  agents. 

Boston  Marine  Insurance  Company,  by  P.  W.  F.  Fuller,  president. 

American  Insurance  Company,  by  Francis  Peabody,  president. 

China  Mutual  Insurance  Company,  by  Francis  Bacon,  president. 

Manufacturers'  Fire  and  Marine  Insurance  Company,  by  T.  Gould,  president. 


CINCINNATI,   OHIO. 


Chamrer  of  Commbuck,  Cindnnati,  Ohio,  March  29,  l^^ 

Whereas  the  great  value  of  the  United  States  Signal-Service  to  the  commercial  •" 
other  industries  of  tb«  country  has  been  amply  donionsfratod  by  experion^;  a»" 

Whereas  in  its  preMout  condition  it  is  subject  to  constant  einbarnw'iiueut,  as  J*"***^ 
in  the  Chief  Signal-Ofhcer's  annual  report ;  and  » 

Whereas  its  usefulness  can  be  largel.y  increased  by  its  establishment  on  a  permane 
and  extended  footing:  Therefore,  be  it 
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Be9olrfd,  That  the  CiuciniiAti  Chamber  of  Commerce  roBpeotfally  aud  earnestly  urge* 
apon  the  atteution  of  Coo^^resR  the  importance  of  a  ^nerons  consideration  of  th& 
Dlaiins  of  the  Signal-Service  to  an  established  footing,  and  sach  appropriations  as  may 
secure  its  iucreas»ed  efficiency  aud  enlarged  Udefuluess. 

(Introdnced  in  Honse  of  Representatives  April  11,  1H75.  Rofcrrod  to  Commit!;ee  on 
Appropriations.) 


CHICAGO,   ILL. 

Board  of  Trapk,  Chicago^  Ilhy  April  11, 1876. 

"Whereas  dorin;;  the  five  years  the  Signal-Service  branch  of  the  Army  has  beea 
making  predictions  of  the  weather  for  the  benefit  of  commerce  and  a<;p:icultare  it  has 
proven  to  be  of  great  value  to  the  commercial  interests  of  the  country,  aud  has  been 
the  means  of  savin*^  annually  large  amounts  of  property  aud  life  by  its  timely  warn- 
ing of  the  approach  of  storms  and  flood ;  and 

"Wherftas  efforts  are  now  being  made  to  place  this  service  on  a  permanent  basis  by 
establiMhiug  it  as  a  Bureau,  iu  a  similar  manner  as  the  Engineer  and  other  Corps  of 
the  Army,  through  the  means  of  a  bill  uow  before  the  House  of  RdprebOulatived  of  tho 
United  States:  Therefore,  be  it 

Resolved,  That  this  board  recognize  in  the  Signal -Service  valuable  means  of  saving 
life  and  property,  a  sufficient  number  of  instances  having  come  t-o  their  kuowle<lge  to 
attest  to  them  the  practical  value  of  the  service. 

Besolved,  That  this  buaid  desire  to  see  the  Signal-Service  made  a  Bureau  of  itself, 
and  to  be  placed  on  the  same  footing  as  the  most  favored  branch  of  the  Army,  aud  that 
they  deprecate  any  attempts  made  to  abrid^je  the  service  aw  established.  They  would, 
therefore,  respectfully  urge  Congress  to  establish  this  service  as  a  Bureau  of  the  Army. 

Resolvtd,  That  the  Illiuois  delej^atiou  iu  both  houses  of  Congress  be  respectfully  re- 
quested to  use  all  the  iufluence  cousisteut  with  a  proper  aduiinistratiou  of  the  affairs 
of  the  country  to  further  the  benefits  of  the  Signal-Service,  and  that  a  copj*  of  these 
preambles  and  resolntions,  properly  attested  by  the  president  and  secretary  of  the 
board,  be  transmitted  to  each  Senator  and  Representative  in  Congress  assembled. 

(Introduced  iu  House  of  Represeutatives  April  18,  1876.  Referred  to  Committee  on 
Military  Affairs. 

Introduced  in  Senate  May  17,  1876.    Referred  to  Committee  on  Military  Affairs.) 


DETROIT,  MICH. 

Board  of  Trade,  Detroit,  Mich.,  March  28,  1876. 

Resolredy  That  the  Detroit  Board  of  Trade  tender  their  thanks  to  the  United  States 
Signal  Service  Corps  for  the  efficient  manner  in  which  the  weather-reports  have  been 
furnished  them  during  the  past  season. 

Resolved,  That  in  view  of  the  great  benefit  to  our  trade  atid  commerce  from  these  re- 
ports, we  respectfully  request  our  Representatives  in  Congress  to  use  their  influence 
for  the  permanent  formation  of  the  Corps,  and  against  any  reduction  in  the  amount 
appropriated  therefor. 

(Introduced  in  Senate  April  3,  1876.    Referred  to  Committee  on  Commerce. 

In  Honse  of  Representatives  April  3,  1H76.  Referred  to  Committee  on  Appropria- 
tions. Also  in  House  of  Representatives  May  12,  1876.  Referred  to  Committee  on 
Military  Affiairs.) 


Detroit,  April  21,  1876. 

At  the  regular  semi-monthly  meeting  of  the  Wayne  County  Medical  Society,  held 
last  evening,  the  following  preamble  and  resolutions  were  unanimously  adopted : 

Whereas  a  bill  has  recently  been  submitted  to  Congress,  the  purport  of  which  is  to 
permanently  establish  the  United  States  Signal-Service  and  to  secure  to  the  observers 
connected  therewith  a  just  remuneration  :  Be  it  therefore 

Resolved,  That  this  society  recognize  in  the  United  States  Signal-Service,  first,  a  wor- 
thy and  efficient  means  for  the  determination,  by  meteorological  data,  of  the  influence 
of  the  elements  in  the  dissemination  of  disease;  second,  a  valuable  and  indispensable 
medium,  through  its  daily  weather-predictions,  for  the  protection  of  our  food-crops; 
and,  third,  a  life-saving  institution,  the  value  and  magnitude  of  whose  labors  cannot 
be  overestimated,  inasmuch  that  by  the  display  of  cautionary  storm-signals  the  mari- 
ner aud  the  traveler  are  alike  warued  of  impending  danger. 
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Besolvedy  That  in  view  of  tbese  facts  and  in  tbe  interestR  of  humanity  tliis  society 
earnestly  expresses  the  hope  that  the  present  efficiency  of  the  Signal-Service  may  in 
no  way  be  impaired,  but  rather  that  its  labors  may  be  extended  and  its  means  of  use- 
fulness increased  by  wise  and  appropriate  legislation. 

Resolved^  That  we  respectfully  reqaest  our  Representatives  in  Congress  to  nse  their 
influence  for  the  permanent  organization  of  this  service,  and  to  protest  against  the  re- 
duction in  the  amount  usually  appropriated  for  its  maintenance. 

Resolvedj  That  the  secretary  of  this  society  be  instructed  to  forward  a  copy  of  thm 
resolutions  to  the  Chief  Signal-Officer  of  the  Army  and  to  each  of' our  Representatives 
in  Congress. 

(Introduced  in  House  of  Representatives  May  16, 1876.  Referred  to  Committee  on 
Military  Affairs.) 


^ 


lansing,  mich. 

State  Board  of  Health, 

Lansing^  Mich.,  April  11,  1876. 

IfVhereas  the  Signal-Service  Bureau  of  the  United  States  has  demonstrated  its  great 
usefulness  in  securing  benefits  to  public  safety  of  life  in  this  State,  particularly  to  tbe 
large  number  of  citizens  employed  upon  or  journeying  over  the  great  lakes,  and  in  pro- 
moting health  through  better  protection  of  cereal  and  other  food-crops  b^^cause  of  ita 
warnings,  and  also  through  the  valuable  data  for  the  study  of  the  relations  of  health 
and  of  diseases  to  the  climatic  conditions,  knowledge  of  which  is  essential  to  an  avoid- 
ance of  causes  of  death  now  statistically  shown  to  be  of  great  influence  on  the  deatii- 
rate:  therefore. 

Resolved.  That  the  hope  be  expressed  by  this  board  that  the  means  of  usefulness  of 
"the  United  States  Signal-Service  Bureau  be  in  no  way  abridged,  but  rather  increased; 
that  it  be  permanently  organized,  and  that  its  sphere  of  labor  be  enlarged,  ef  pecially  ia 
the  direction  of  obtaining  and  recording  meteorological  data  bearing  still  moreclotiely 
upon  important  questions  relating  to  the  public  health. 

Eesolvedf  That,  although  not  essential  in  connection  with  its  work  for  the  prediction 

■of  storms,  it  is  desirable,  for  the  purpose  of  progress  in  public  health,  that  we  have  at 

least  monthly  statements  of  the  absolute  humidity  of  the  atmosphere,  and  of  the  exact 

atmospheric  pressure  at  different  stations,  (uot  calculated  to  sea-level,  as  required  for 

other  purposes,)  and  that  it  is  also  desirable  that  observations  on  ozone  be  reconled. 

Beaolvedy  That,  in  the  opinion  of  this  board,  such  an  enlargement  of  the  means  and 
labor  of  the  Signal-Service  as  is  contemplated  in  the  foregoing  will  add  to  its  present 
acknowledged  usefulness,  and  is  desirable  in  the  interest  of  public  health  in  this  State. 

Besolvedy  That  the  secretary  of  the  board  be  directed  to  forward  a  copy  of  the  fore- 
going preamble  and  resolutions  to  the  Chief  Signal-Officer  of  the  United  States,  and 
to  each  of  the  members  of  Congress  from  this  Sta^e. 

(Introduced  in  the  Senate  April  24,  1876,  and  referred  to  Committee  on  Commerce. 
Introduced  in  House  of  Representatives  April  24, 1876,  and  referred  to  Committee  on 
Appropriations. ) 


indianapolis,  ind. 

Board  of  Trade, 
Indianapolis^  Ind.,  Moi'ch  30,  1876. 

Whereas  it  has  i^ome  to  our  knowledge  that  there  is  a  disposition  on  the  part  of 
some  of  the  members  of  our  present  Congress  to  abolish  or  cripple  the  efficiency  of 
the  Signal-Service  by  changing  its  status  or  making  an  inadequate  appropriation  for 
its  maintenance :  therefore, 

Besolvedy  That  we  recognize  the  importance  of  this  branch  of  the  service  as  being 
conducive  and  highly  beneficial  to  our  interests,  and  so  thoroughly  reliable  as  to  deter- 
mine and  influence  large  commercial  transactions,  giving  us  a  medium  upon  which 
we  can  calculate  future  transactions  to  such  an  extent  that  its  abolishment  or 
suspension  would  incur  incalculable  injury  to  various  interests  centering  here. 
We  have  been  especially  favored  with  an  efficient,  energetic  officer,  who  has  contribu- 
ted largely  to  the  success  of  the  service  throughout  the  country ;  and,  in  considera- 
tion of  the  benefits  accruing  from  this  branch  of  the  service,  we  do  respectfully  request 
our  Representatives  in  Congress  to  favor  any  just  appropriation  and  give  their  hearty 
-co-operation  in  having  it  put  on  a  permanent  basis  and  its  efficiency  increased  to  that 
•degree  which  its  originators  anticipated  for  it. 

(Introduced  in  the  Senate  April  3, 1876,  and  referred  to  Committee  on  Commerce.) 


REPORT   OF    THE   CHIEF   8IGNAL-0FFI(JER.  47  T 

MADISON,  WIS. 

Madison,  Wis.,  February  7, 1876. 

BesoluHona  of  the  Wisconsin  State  Horiwultural  Society, 

Resolvedf  That  this  society  memorialize  our  Senators  and  Representatives  in  Con- 
ess,  so  to  extend  the  scope  of  the  Signal-Service  as  to  give  the  benefits  of  its 
•servatione  and  deductions  to  agriculture,  by  sending  warning  to  every  telegraphic 
ition  of  the  approach  and  probable  extent  and  severity  of  such  storms  as  may  occur 
tween  April  aud  November;  and  also  the  cold  waves,  their  path  and  probable 
verity. 

We  hope,  also,  that  they  will  make  every  practicable  effort  to  extend  one  circuit  of 
servation  around  one  entire  great  circle  of  the  globe,  in  our  own  general  latitude, 
ithont  which  no  philosophic  observations  of  the  weather  can  be  considered  in  any 
gree  complete. 

hesolvcdj  That  the  secretary  of  the  society  be  instructed  to  transmit  a  copy  of  the 
port  of  this  committee  to  each  of  our  Senators  aud  Representatives  in  Congress. 

(Introdnced  in  the  House  of  Representatives  March  6,  1876.  Referred  to  Committee 
I  Agriculture.) 


mobile,  ALA. 

Board  of  Trade, 

MobiU,  March  30, 1876. 

Dear  Sir:  At  the  last  meeting  of  the  board  of  control  a  resolution  was  adopted 
questing  the  president  to  urge  upop  our  Representatives  in  Congress  the  importance 
the  commercial  and  agricultural  interests  of  the  couutry  of  the  present  governmental 
stem  of  Signal-Service,  and  to  ask  their  influence  in  behalf  of  any  proper  measure 
at  may  be  proposed  in  Congress,  looking  to  the  establishment  of  such  system  as  a 
irmanent  organization.  I  have  only  to  add  that  the  loss  of  that  branch  of  the  pub- 
\  service,  either  wholly  or  partially,  by  the  failure  to  make  a  sufficient -appropriatioa 
r  the  purpose,  would  result  to  the  great  disadvantage  of  the  business-interests  of  the 
tire  country. 

Hoping  that  yon  and  your  colleagues  will  interest  yourselves  in  our  behalf, 
I  remain,  very  respectfully,  your  obedient  servant, 

L.  E.  BROOKS, 
President  Board  of  Tradt^ 

Hon.  B.  B.  Lewis, 

Souse  of  liepresentativesj  Washington,  D.  C. 


Cotton  Exchange, 

MobiUj  March  31,  1876. 

Dear  Sir  :  As  the  branch  of  the  public  service  known  as  the  *'  Signal-Service,''  has,, 
ice  its  organization,  been  of  invaluable  benefit  to  the  commercial  and  agricultural 
terests  of  the  couutry,  and  as  its  services  are  daily  becoming  more  beneficial  and 
iipensable,  we  desire,  in  behalf  of  the  "  Mobile  Cotton  Exchange,''  to  impress  our 
)presentatives  in  Congress  with  the  importance  of  a  permanent  organization  and  fur- 
er  extension  of  such  service,  and  urgently  request  that  you  aud  your  honorable  col- 
igiies  will  interest  yourselves  and  exert  your  influence  during  the  present  Congress 
*  the  passage  of  a  bill  providing  for  the  permanent  organization  of  the  Signal-Service. 
Very  respectfully,  your  obedient  servants, 

A.  J.  INGER80LL, 

Vice- President,   . 
T.  K.  IRWIN, 
Chairman  Committee  Information  and  StatisticSf  Mobile  Cotton  Exchange^ 
B.  H.  BoujNG, 

Superintendent  and  Secretary, 

Hon.  B.  B.  Lewis, 

House  of  Representatives f  Washington^  D,  C, 


la 
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milwaukee,  wis. 

Chamber  of  Cobtmerce, 

Milwaukee,  April  5,  1876. 

At  a  meeting  of  the  Chamber  of  Commerce  of  the  city  of  Milwaukee,  held  this  day, 
the  followlDg  preamble  aud  reBolutious  were  introduced  by  Mr.  Jno.  B.  Merrill,  and 
were  unanimously  adopted :  1^ 

Whereas  there  is  a  biU  now  pending  in  Congress,  known  as  House  bill  No.  2750,  to 
limit  and  fix  the  Signal-Service ;  and 

Whereas  the  great  importance  i^d  incalculable  benefits  of  this  service  to  the  com> 
mercial  and  agricultural  interests  of  the  country  have  been  already  fully  demonstrated, 
and  the  service  now  regarded  as  a  public  necessity :  therefore, 

Besolved,  That,  in  the  opinion  of  this  chamber,  it  is  of  vital  importance  that  the  Sig- 
nal-Service should  be  established  aud  maintained  upon  a  permanent  basis,  and  that 
49nch  appropriations  be  made  as  may  be  necessary  to  maintain  this  branch  of  the  pub- 
lic service  at  the  highest  point  of  efficiency,  (the  estimated  appropriation  asked  for Ihe 
•coming  fiscal  year  being  about  $415,000;)  and  be  it  further 

Besoivedf  That  the  secretary  of  this  chamber  be,  and  he  is  hereby,  directed  to  trans- 
mit a  copy  of  this  preamble  and  resolutions  to  each  of  our  Senators  and  Representa- 
tives, with  the  earnest  request  that  they  do  all  in  their  power  to  secure  the  passage  of 
the  bill  above  mentioned  and  the  appropriation  asked  fur. 

N.  VANKIRK, 

President 

W.  J.  Langston, 
Secretary, 

(Introduced  in  Senate  April  11,  1876,  and  referred  to  Committee  on  Appropriations. 
Introduced  in  House  of  Representatives  April  20,  1876,  aud  referred  to  Committee 
on  Commerce.) 


MEMPHIS,  TENN. 


Chamber  of  Commerce, 

Memphis^  Tenn,f  March  31, 1876. 

Be  it  resolved  hy  the  Memphis  Chamber  of  Commerce  and  Cotton  Exchange,  That  it  is  the 
eense  of  these  bodies  that  the  great  importance  of  the  Signal-Service  department  of  the 
United  States  Army  to  the  commercial  and  agricultural  interests  of  the  United  States 
at  large  and  the  people  of  the  Mississippi  VaUey  in  particular  cannot  be  overestimated, 
and  its  continuance  in  effective  operation  is  a  consummation  to  be  earnestly  desired  hy 
every  inhabitant  of  this  great  valley,  aud  its  suspension  or  inefficient  worthing  should 
be  deplored  and  avoided  as  inflicting  irreparable  injury  on  the  growing  necessities  of 
commerce,  trade,  and  agriculture. 

Be  it  further  resolved.  That  any  reduction  of  appropriation  for  this  department,  by 
Congress,  to  such  an  extent  as  would  impair  its  eftective  operation,  would  be  deplored 
by  its  countless  beneficiaries  as  a  public  calamity,  while  such  action  as  would  tend  to 
establish  this  most  valuable  department  on  a  permanent  and  lasting  basis  would  be 
hailed  with  delight  as  a  national  blessing. 

Be  it  further  resolved,  That  to  this  end  the  Representatives  in  Congress  from  onr 
8tate  be  earnestly  requested  to  support  such  measure  or  measures  as  have  been  or  may 
be  introduced  in  the  House  of  Representatives  looking  to  the  organization  and  estab- 
lishment of  this  department  upon  an  effective  and  permanent  basis. 


morgantown,  w.  va. 
[Extract  fh>in  the  minutes  of  the  faoult^r  of  West  yir^^nia  University.] 

Morgantown,  April  25, 1876. 

Whereas  from  onr  personal  knowledge  of  the  operations  of  the  signal  station  estab- 
lished at  this  university  January  16, 1873,  and  now  under  the  faithful  and  efficient 
management  of  Sergeant  L.  Dunne,  we  are  thoroughly  convinced  of  the  great  advant- 
ages rendered  to  agriculture,  commerce,  and  science  in  general  by  the  United  States 
Signal  Service;  Therefore. 

liesolved,  1.  That  the  full  organization  and  permanent  establishment  of  said  Signal 
Service  is  exceedingly  important  to  many  of  our  great  national  interests,  and,  there- 
fore, highly  desirable. 
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2.  That  onr  West  Virginia  SeDatore  and  Representatives  in  Congress  be  respect- 
fally  requested  to  use  their  best  endeavors  to  secnre  the  passage  of  the  bill  introduced 
by  Mr.  Spencer  in  the  United  States  Senate,  April  12, 1876,  "  To  limit  and  fix  the  Signal 
Service." 

3.  That  a  copy  of  the  above  be  forwarded  to  each  of  onr  Senators  and  Representa- 
tives. 

(Introduced  in  House  of  Representatives  May  1, 1876.     Referred  to  Committee  on 
Commerce.) 


NEW  YORK. 

Cotton  Exchange,  New  York,  April  3, 1876. 

Whereas  the  interests  of  commerce  and  agriculture  in  the  United  States  demand 
the  fullest  consideration  from  the  Government,  as  forming  the  true  basis  of  the  country's 
wealth  and  greatness ;  and 

Whereas  the  growth  and  exportation  of  cotton  has  contributed  largely  to  the 
development  of  the  resources  of  the  Southern  States  and  the  commercial  prosperity  of 
the  North  by  reason  of  the  immense  impetus  these  industries  have  giiiMi  to  the  con- 
struction of  railroads  and  the  building  up  of  a  grand  merchant  navy,  devoted  especially 
to  the  cotton-carrying  trade  ;  and 

Whereas  every  one  who  is  engaged  in  the  production  and  exportation  of  cotton  has 
recognized  the  great  importance  and  advantages  of  the  reliable  and  timely  meteoro- 
logical information  and  weather  news  by  the  Weather  Bureau  of  the  United  States 
Signal  Service,  by  meaus  of  whicli  shipments  are  almost  entirely  regulated,  large  losses 
prevented,  and  the  trade  is  surrounded  with  a  safeguard  which  renders  it  steady  and 
profitable : 

Resolved,  That  we,  the  members  of  the  Cott<>n  Exchange  of  New  York,  recognizing 
the  present  value  and  efficiency  of  the  Weather  Bureau  of  the  Signal  Service,  United 
States  Army,  to  our  trade,  do  most  heartily  recommend  this  public  service  to  the  favor- 
able consideration  of  Congress,  and  that  such  steps  be  taken  and  such  appropriations 
be  made  as  will  enable  the  service  to  be  raised  to  the  highest  standard  of  efficiency  for 
the  benefit  of  commerce  and  agriculture.  That  Congress  is  hereby  urged  and  re- 
quested to  take  favorable  action  on  the  bill  now  pending  in  the  House  of  Representa- 
tives, making  a  permanent  organization  of  the  Weather  Bureau,  as  recommended  by 
the  Chief  Signal-Officer  of  the  Army. 

Resolved,  That  copies  of  these  resolutions  be  forwarded  to  each  Senator  and  member 
of  Congress  from  New  York  State. 

(Introduced  in  Senate  April  19.  Referred  to  Committee  on  Commerce.  Introduced 
in  H'juse  of  Representatives  April  10,  1876.    Referred  to  Committee  on  Commerce.) 


Produce  Exchange,  New  York,  April  4, 1876. 

Whereas  the  board  of  managers  of  this  exchange,  recognizing  the  great  benefits  it 
has  already  derived  from  the  Signal  Service,  the  daily  reports  furnished  bearing  a  verv 
important  part  in  the  commercial  transactions  of  the  day,  and  being  impressed  witn 
the  importance  and  utility  of  the  system  and  the  future  advantages  wnich  agriculture 
And  the  various  departments  of  commercial  industry  may  derive  from  its  labors ;  and 

Whereas  a  general  increasing  confidence  in  the  utility  of  the  Weather  Bureau  is 
manifested  by  all  classes  because  of  the  practical  and  immediate  benefit  derived  from 
the  weather  reports ;  and 

Whereas  the  future  efficiency,  not  to  say  existence,  of  the  Bureau  is  to  be  secured 
only  by  a  more  permanent  organization,  whereby  officers  and  men  whose  services  have  ' 
become  invaluable  by  years  of  study  and  experience  may  be  retained  :  Therefore, 

Resolved,  That  to  this  end  Congress  is  hereby  earnestly  requested  to  make  such 
appropriations  as  shall  be,  in  its  judgment,  necessary,  and  that  we  recommend  and 
arge  the  passage  of  the  bill  now  pending  in  the  House  of  Representatives,  making  the 
Weather  Bureau  a  fixed  organization,  as  recommended  by  the  Chief  Sigiial-Offlcer  of 
the  Army. 

Resolved,  That  a  copy  of  these  resolutions  be  forwarded  to  each  member  of  Congress 
from  New  York  Stat>e. 

(Introduced  in  House  of  Representatives  April  10, 1876,  and  referred  to  Committee 
on  Commerce.) 
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Marttimu  Association,  Port  of  New  York, 

JNew  York  City,  April  3,  1876. 

Whereas  tbe  great  value  of  the  Dational  Signal  Service  to  all  classes  is  now  fallj 
established,  and  especially  as  shown  in  the  cautionary  signals  displayed  on  the  coa«t, 
warning  vessels  days  and  hours  in  advance  of  approaching  storms,  whereby  many  lives 
have  been  saved  and  pro|)erty  more  than  covering  in  value  the  cost  of  the  service  for 
a  whole  year ;  and 

Whereas  the  great  commercial  and  agricultural  interest  which  now  thronghoat 
the  United  States  depends  upon  the  Service  demand  legislative  enactment,  fixing  tbe 
permanency  of  the  service  and  provision  for  the  proper  pay  of  the  officers  and  enlisted 
men:  Therefore, 

Resolved,  That  we  earnestly  ask  the  attention  of  Congress  to  this  subject  and  recom- 
mend the  plan  of  organization  approved  by  the  Chief  Signal-Officer  in  his  last  annual 
report,  and  now  pending  action  in  the  House  of  Representatives. 

Resolved^  That  a  copy  of  these  resolutions  be  forwarded  to  each  member  of  Congress 
from  the  State  of  New  York,  with  request  that  such  action  be  taken  as  the  importance 
of  this  subject  demands. 

(Introduced  in  Senate  April  11, 1876.    Referred  to  Committee  on  Commerce.) 


CHAMBER  OF  COMMERCE  OF  THE  STATE  OF  NEW  YORK. 

At  the  one  hundred  and  eighth  annual  meeting  of  the  Chamber  of  Commerce,  held 
Thursday,  May  4,  1876,  Samuel  D.  Babcock,  president,  in  the  chair,  the  following  reso- 
lutions, reported  by  the  committee  of  the  chamber  on  internal  trade,  were  ananimoiulf 
adopted : 

Whereas  the  great  usefulness  of  the  Signal-Service  Weather  Bureau  to  oommeree 
and  other  interests  of  our  country  has  been  demonstrated  beyond  doubt,  and  this  de- 
partment became  under  its  present  management  a  great  public  service,  which  should 
receive  continued  support  and  encouragement ;  and 

Whereas  some  permanent  provision  should  be  made  for  its  officers  and  enlisted  men: 
Therefore, 

Resolved,  That  Congress  is  hereby  respectfully  requested  to  be  liberal  in  its  appro* 
priations  of  money  for  the  maintenance  and  support  of  the  Weather  Bureau. 

Resolved^  That  this  chamber  approve  of  a  permanent  organization  of  the  Signs)- 
Service  Weather  Bureau,  as  recommended  by  the  Chief  Signal-Officer  of  the  Army,  es- 
pecially in  reference  to  its  officers  and  its  enlisted  men. 

Resolved,  That  a  copy  of  these  resolutions  be  forwarded  to  the  Representatives  io 
Congress  from  this  State. 

(Introduced  in  the  House  of  Representatives  May  13,  1876.  Referred  to  Commlttss 
on  Military  Affairs.  Introduced  in  Senate  May  15,  1676.  Referred  to  Committee  oq 
Commerce.) 


NATIONAL  BOARD  OF  FIRE  UNDERWRITERS. 

To  the  honorable  the  Senate  of  the  United  States : 

The  undersigiiml,  officers  of  the  National  Board  of  Fire  Underwriters,  by  order  aod 
in  behalf  of  said  board,  acknowledge  with  much  pleasure  the  assistance  they  have 
received  in  the  study  of  their  business,  and  in  the  knowledge  of  its  hazards,  from  the 
United  States  Signal-Service  Bureau.  They  have  also  discovered  that  much  which  is 
calcu  lated  to  be  of  still  greater  value,  and  which  it  is  in  the  power  of  the  bureau  to  sap- 
ply,  remains  to  be  known,  but  which  cannot  be  furnished  with  the  force  now  employed 
oy  that  bureau.  The  possession  of  this  information  is  believe<l  to  be  of  great  value  to 
the  inhabitants  of  many  of  the  places  at  which  signal-stations  are  established,  by 
showing  tlieui  the  liability  of  their  places  to  be  destroyed  by  a  hre  likely  to  be  made 
great  on  account  of  the  prevalence  of  high  winds,  and  in  its  leading  them  to  take  pre- 
cautions against  such  hazards,  and  also  to  teach  them  to  realize  the  need  of  compel- 
ling insurance  companies,  so  far  as  possible,  to  insure  such  places  to  such  extent  only 
as  they  can  pay,  in  case  of  such  great  fires. 

The  uudersigued,  therefore,  pray  your  honorable  body  to  make  such  a  law  as  will 
enable  such  bureau  to  furnish  information  to  the  end  that  the  advantages  named  may 
be  secured  to  the  property-holders  and  to  the  company. 

By  order  of  the  National  Board  of  Fire  Underwriters. 

Nkw  York,  May  3,  1876. 

(Introduced  in  the  Senate  May  31, 1S76.    Referred  to  the  Committee  on  Finance. 
Introduced  in  the  House  of  Representatives  May  31,  1876.    Referred  to  Committee  on^ 
Commerce.) 
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new  haven,  conn. 

Chamber  of  Commerce, 
New  Havetif  Conn,,  April  6,  1876. 

S^solredy  That  in  the  opinion  of  this  chamber  the  work  of  the  Signal -Service  during 
be  past  few  years  has  ampiy  denionstratcd  its  great  ntility ;  and  that  the  saving  of 
roperty,  to  say  nothing  of  life,  resoiting  from  its  reports,  man}'  times  exceeds  its 

08t. 

ReMolvedj  That  our  Senators  and  Representatives  in  Congress  be,  and  they  are  hereby, 
eqiiested  to  favor  any  proper  measnres  for  extending  its  operation  and  promoting  it8 
ifficiency,  and  that  a  copy  of  the  foregoing  resolutions  be  forwarded  by  the  secretary 
f  this  chamber  to  each. 


new  orleans,  la. 

New  Orleans  Chamber  of  Commerce. 

The  chamber  of  commerce  held  a  special  meeting  on  Monday  evening,  July  5,  Mr.  J. 
If.  Sandidge  presiding. 

The  committee  appointed  by  the  chamber,  at  \ts  Jnne  meeting,  to  report  on  the  mat- 
ter of  the  extension  of  the  telegraph  storm-signals  on  the  North  American  continent, 
reported  the  following  preamble  and  resolutions : 

Whereas  the  construction  of  lines  of  telegraphic  communication  throughout  the 
interior  of  the  United  States  and  Territories  and  British  North  America  has  resulted  in 
the  establishment,  by  the  Signal-Corps  of  the  United  States  Army,  of  a  system  of 
meteorological  reports  called  storm-signals,  which  has,  in  a  few  years,  become  as  in- 
valuable to  commerce  as  to  agriculture,  and  to  the  whole  movement  of  humau  in- 
dnstry ;  and 

Whereas  experience  and  science  have  well  demonstrated  the  relations  of  the  Oulf 
and  Atlantic  slopes  to  the  origin  and  direction  of  storms  and  great  atmospheric  move- 
ments in  the  Gulf,  the  Caribbean  Sea,  and  the  proximate  Mexican  and  Central  American 
regions,  rendering  the  extension  of  lines  and  signal  facilities  in  those  regions  absolutely, 
necessary  for  the  safety  of  our  Atlantic  and  Gulf  commerce ;  and 

Whereas  the  present  signal-stations  beyond  the  longitude  of  New  Orleans  and  south 
of  Red  River  and  the  Gila  are  so  few  and  so  widely  separated  as  to  leave  the  regions 
south  and  west  of  those  lines,  and  the  whole  of  the  Gulf  States  and  Mexico,  down  to 
y^ucatan,  without  the  benefit  of  storm-siguals  in  the  degree  enjoyed  by  the  other  United 
States  and  Brititdi  America :  Therefore, 

Be  it  resolved  by  the  Xew  Orleans  Chamber  of  Commerce: 

1.  That  proper  measnres  should  be  initiated  for  the  further  and  ample  extension  of 
elegraphic  lines  for  the  benefit  of  commerce  generally,  and  for  weather-signals  spe- 
cially over  West  Louisiana,  Texas,  Mexico,  and  Central  America. 

2.  That  we  urge  upon  the  members  of  Congress  from  Louisiana  to  bring  before  tho 
"National  Legislature,  in  the  name  of  a  common  and  national  interest,  the  matter  of  ex- 
<snding  the  Weather  Signal-Service,  and  to  enlist  the  co-operation  of  their  fellow-meni- 
>ers  from  all  the  Gulf  States  in  the  premises. 

3.  That  we  invite  the  co-operation  of  the  chambers  of  commerce  of  our  sister  cities  in 
irging  the  same  upon  the  members  of  Congress  of  the  several  States  interested. 

4.  That  we  extend  our  friendly  salutations  to  the  Lonja  Mercantil  and  all  similar  or- 
ganizations in  Mexico,  Central  America,  and  the  West  India  Inlands,  inviting  them  to 
inite  with  ns  in  accomplishing  the  establishment  of  an  international  system  of  weather- 
lignals,  by  urging  the  same  upon  their  supreme  governments. 

5.  That  we  do  most  respectfully  commend  to  the  President  of  the  United  States, 
brough  the  State  Department,  to  lay  before  the  several  executives  of  the  foreign 
itates  we  have  indicated,  the  importance  of  legislation  and  commercial  treaties  to  effect 
he  objects  of  our  memorial. 

6.  That  in  entering  upon  this  new  field  of  beneficence,  so  becoming  enlightened  gov- 
rninent^s,  in  this  age  of  applied  science,  we  suggest  and  respectfully  urge  that  our  fiep- 
eseutatives  take  the  very  broadest  views  and  reach  at  once  to  the  result  of  perfectly 
;ratuiton8  weather-signal  information  to  the  daily  press,  wherever  desired,  on  the 
oates  of  telegraphic  lines. 

7.  That  while  this  chamber  is  mainly  prompted  by  the  want  we  have  severely  felt 
a  the  special  region  described,  we  would  cheerfully  and  gladly  co-operate  with  our 
ister  chambers  in  the  Northern  United  States,  in  British  America,  and  all  transatlautio 
ountries,  in  perfecting  ati  international  system  of  weatTier-reports  and  storm-signals, 
o-extensive  with  telegraphy  and  civilization. 

8.  That  the  secretary  be  requested  to  furnish  a  copy  of  this  preamble  and  these  reso- 
itions  to  the  press  of  this  city,  that  they  may  thus  obtain  a  general  publicity;  and 
hat  he  procure  a  translation  into  the  Spanish  language,  and  that  he  send  an  ofiicial 
opy  to  the  Lonja  Mercantil  in  Mexico. 

31  s 


482  EEPORT   OF   THE    CHIEF   SIGNAL-OFFICER. 

Chamber  of  Commerce, 

Neiv  Orleans,  La.,  April  3, 1876. 

Whereas  it  bas  come  to  the  knowledge  of  this  chamber  that  the  appropriation  for 
the  conduct  of  the  Signal  Bureau  is  likely  to  be  diminished,  and  its  efficiency  abridged 
or  |)eriled ;  and 

Whereas  the  services  that  this  corps  has  rendered  to  the  mariner,  the  agricnlturi^ 
and  the  commercial  man,  and,  in  fact,  to  all  classes  and  conditions  of  life,  in  the  for^ 
knowledge  of  the  weather,  is  such  that'  the  people  demand,  and  must  have  it  in  \k 
future,  as  they  must  have  light  and  free  ventilation.  Their  industry  is  int«rwoT@i 
with  it;  their  appointments  made  dependent  upon  it;  their  comfort  and  happineii 
and  their  feeling  ot  security  derived  daily  from  its  prognostics,  that,  so  far  from  with- 
drawing the  Government  support  from  the  Signal-Service  they  would  desire  it  to  be 
extended  and  placed  on  the  permanent  basis  of  an  independent  corps.  In  view  of  ail 
these  considerations,  this  chamber  would  adopt  these  resolutions : 

Resolved,  That  this  chamber  respectfully  memorialize  the  Congress  of  the  Uoitd 
States  to  sustain  by  ample  appropriation  the  Signal  Bureau,  that  it  may  furnish  tk 
people  of  the  United  States  the  usual  abstract  of  the  weather,  which  has  by  tele^^raph 
been  thrown  broadcast  over  the  laud  ;  and  that  in  every  way  our  prayer  be  that  the 
Congress  extend  those  facilities  and  blessings. 

Besolved,  That  we  renew  the  prayer  once  before  addressed  to  the  Congress  bytha 
chamber,  to  open  such  negotiations  through  the  State  Department  as  shall  resalt  ii 
the  establishment  of  international  signal  observations  with  Mexico,  Yucatan,  Spain, 
and  the  Antilles ;  and,  if  possible,  to  further  establish  an  adequate  number  of  signal- 
stations  at  sea,  by  anchored  vessels,  over  cables  laid  for  the  purpose,  where  not  pub- 
lished, for  commercial  interests,  and  in  this  manner  place  New  Orleans  and  the  Sontb- 
west  upon  a  footing  with  territory  further  north  and  east  in  the  blessings  of  the  tele- 
gra{ih  ;  and  that  the  information  of  the  present  status  and  foreknowledge  of  the 
weather  be  rendered  omnipresent  by  observation  and  telegraphic  communication. 


philadelphia,  pa. 

Rooms  of  the  Commercial  Exchange, 

Chamber  of  Commerce  Buildixo, 

Philadslphia,  Apnl  13, 1876. 

At  a  meeting  of  the  board  of  managers  of  the  commercial  exchange,  held  April  13, 
1876,  the  following  resolutions  were  adopted : 

Resolved,  That  we  recognize  in  the  Signal-Service  a  most  valuable  organization  in 
protecting  the  interests  otcommerce,  agriculture,  and  the  industries  generally,  by  fore- 
casting the  approach  of  storms  or  other  important  meteorological  changes. 

Resolved,  That  we  urge  upon  Congress  the  national  desire  and  great  importance  of 
making  a  liberal  appropriation  for  the  continuance  and  extension  of  this  service. 

Resolved,  That  we  deem  it  advisable,  for  the  retention  of  experienced  officers  who 
have  become  thoroughly  acquainted  with  the  duties  connected  with  the  service,  that 
Congress  favorably  act  upon  the  appeal  of  the  Chief  Signal-Officer,  in  his  report  of 
1875,  requesting  a  permanent  organization  of  the  Signal- Service. 

Resolved,  That  a  copy  of  these  resolutions  be  sent  to  each  member  of  Congress  from 
this  Slate.  GEORGE  W.  MEARS, 

Presidents 

Attest : 

George  G.  Pierib,  Secretary, 

(Introduced  in  House  of  Representatives  April  24, 1876,  and  referred  to  Committee 
on  Military  Affairs.) 


Vessel-Owners*  and  Captains'  Association, 

Philadelphia,  Pa,,  March  16,  1876. 

At  the  annnal  meeting  of  the  Vessel-Owners'  and  Captains'  Association,  held  March 
1, 1,876,  the  following  resolutions  were  unanimously  adopted,  and  ordered  to  be  sent  to 
the  members  of  Congress  : 

Resolved,  That  this  association  does  hereby  recognize  the  efficiency  of  the  United 
States  Signal-Service,  and  the  importance  of  the  results  of  its  observations  to  commerce. 

Resolved,  That  we  do  hereby  authorize  and  instruct  the  board  of  directors  to  at  all 
times  urge  upon  Congress  the  great  importance  of  making  liberal  appropriations  to  the 
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United  States  Signal-Service  to  the  end  that  its  observations  may  be  extended  in  all 

direetions,  but  more  especially  to  storms  approaching  onr  coasts  from  the  Atlantic. 

«  «  •     .  •  •  •  • 

Extract  from  the  minutes. 

JOHN  W.  EVERMAN, 

President, 
CHARLES  H.  STEELMAN, 

Secretary. 

(Introduced  in  Senate  April  4, 1876,  and  referred  to  Committee  on  Commerce. 
Introduced  in  House  of  Representatives  April  4,  1876,  and  referred  to  Committee  on 
Appropriations. ) 


Rooms  of  the  Board  op  Trade, 

Philadelphia,  April  17,  1876. 

Mr.  Thomas  C.  Hand  presented  the  following  memorial  to  Congress,  which  was 
adopted  unanimously : 

The  Board  of  Trade,  of  the  city  of  Philadelphia,  recognizing  in  the  Signal-Service  an 
important  institution  of  the  Government,  whose  increasing  nsofnlness  is  being  contin- 
ually manifested,  respectfully  memorialize  your  honorable  bodies  on  the  advisability 
of  i)lacing  the  Signal-Service  under  a  permanent  organization,  and  of  making  such  ad- 
equate provisions  for  its  maintenance  as  its  growing  importance  seems  to  require. 

(Introduced  in  Senate  April  19,  1876,  and  referred  to  Committee  on  Commerce. 
Introduced  in  House  of  Representatives  April  21,  1876,  and  referred  to  Committee  on 
Appropriations.) 


Franklin  Institute,  Hall  of  the  Institutb, 

Philadelphia^  April  19,  1876. 
Whereas  the  present  Signal-Service  has  most  emphatically  vindicated  the  anticipa- 
tions of  scientists  in  furnishing  valuable  practical  information  to  important  interests 
both  on  sea  and  land :  Therefore, 

Resolvedy  That  we  cordially  recommend  the  establishment  of  said  service  on  a  perma- 
nent basis,  under  ample  provisions  for  its  general  introduction  throughout  onr  coasts, 
as  well  as  inland,  and  respectfully  invite  the  action  of  Congress  on  this  subject. 

(Introduced  in  House  of  Representatives  April  24, 1876.    Referred  to  Committee  on 
Appropriations. 
Introduced  in  Senate  May  16, 1876.    Referred  to  Committee  on  Military  Affairs.) 


8AINT  LOUIS,  mo. 

Cotton  Exchange, 
Saint  Louis,  Mo,,  April  3,  1876. 

Resolved,  That  we,  the  members  of  the  Cotton  Exchange  of  the  city  of  Saint  Louis, 
State  of  Missouri,  are  desirous  that  our  Senators  and  Representatives  iu  the  Congress 
of  the  United  States  should  lend  their  votes  and  voices  to  the  enactment  of  any  law 
recognizing  the  Sigual-Service  as  a  Department  of  the  Government  and  placing  it  (the 
Signal-Service)  on  a  sound  and  lasting  basis. 

Resolved  further.  That  we  regard  the  Signal-Service  as  a  triumph  of  civilization  and 
an  honor  to  the  American  Republic. 

And  resolved  further,  That  we  recognize  in  General  Myer,  the  Chief  Signal-Officer,  a 
public  benefactor,  and  commend  him  and  his  corps  to  the  favor  and  consideration  of 
Congress,  and  that  we  would  regard  additional  appropriations  by  Congress  in  a  light 
of  true  economy.  We  would  further  especially  represent  that  additional  signal-sta- 
tions, especially  in  the  cotton  States,  are  required,  and,  if  established,  would  add  to 
the  nation's  wealth  and  greatness. 

Resolved,  That  copies  of  the  foregoing  be  forwarded  to  the  Senators  and  Representa- 
tives of  Missouri  now  in  Congress. 

(Introduced  in  House  of  Representatives  April  10, 1876,  and  referred  to  Committee 
on  Appropriations.) 
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MERCHAirrs'  Exchakgk, 
Saint  LouiSj  AprU  10,  1876. 

To  the  Honorable  the  Senate  and  House  of  Representatives  in  Congress  assembled : 

Yonr  petitioners,  the  board  of  directors  of  the  Merchants'  Exchange  of  Saint  Looj 
would  respectfully  represent  that  there  is  now  pending  in  Congress  a  bill  for  tbeo 
ganization  and  full  recognition  of  the  Signal  Service  on  a  basis  due  to  the  most  faTon 
branch  of  the  Army.    Further,  being  convinced  of  the  value  and  efficiency  of  tb 
branch  of  the  service,  they  would  deplore  any  legislation  tending  to  limit  its  sphere 
usefulness,  or  any  act  reducing  the  appropriation  required  for  its  maintenance,  a 
consider  the  passage  of  the  bill  named  would  be  productive  of  great  good  to  the  wb 
people. 

The  board,  therefore,  respectfully  requests  the  Senators  and  Representatives 
Missouri  to  support  such  measures  as  will  promote  the  efficiency  of  the  Signal  Serri 

By  order  of  the  board  of  directors : 

GEO.  H.  MORGAN,  Secretarf 

(Introduced  in  House  of  Representatives  April  17,^^876;  referred  to  Committee 
Appropriations. ) 


savannah,  ga. 

Savannah  Cotton  Exchange, 

Savannah,  Ga,,  April  5,  IBH 

[Extract  from  minntee.] 

4»  •  «  •  #  «  # 

Whereas  this  board  is  informed  of  the  pending  legislation  in  Congress  to  permaDes 
fix  and  provide  for  the  Signal  Service : 

Resolved^  That  the  Savannah  Cotton  Exchange  is  deeply  sensible  of  the  importd 
of  this  service.  Its  reports  have  been  marked  by  great  scientific  skill,  and  its  weatf 
indications  show  high  averages  of  verification.  Its  benefits  to  commerce  and  trade,! 
importance  to  agriculture  and  many  diversified  interests,  command  the  appreciation 
the  public,  and  the  strong  indorsement  of  this  body.  I 

Resolved^  That  the  Senators  and  Representatives  from  Georgia  be  requested  to  | 
a  liberal  support  to  legislation  which  shall  establish  this  important  division  of 
public  service  on  a  sure  and  permanent  footing,  with  enlarged  powers  of  osefulnei 

Resolved,  That  the  Hon.  Julian  Hartridge,  Representative  from  the  first  district 
requested  to  submit  the  foregoing  resolutions  to  his  colleagues  in  Congress. 

A  trne  extract  from  the  minutes. 

E.  F.  BRYAN, 
Superintendent,  Secretary  to  the  Boar 

The  Savannah  Chamber  of  Commerce  emphatically  recommends  to  the  Georgia  d 
gation  their  support  of  the  appropriations  for  the  Signal  Service. 
The  value  of  the  daily  records  of  this  bureau  to  the  country  cannot  be  overestimat 

CHARLES  GREEN, 

President  of  the  Chamh 


wilmington,  n.  c. 

Chamber  of  Commerce, 
Wilmington,  N.  C,  March  29, 183 

At  a  meeting  of  the  Chamber  of  Commerce  held  this  day,  the  following  proceed 
were  had : 

Whereas  the  operations  of  the  Signal-Service  of  the  Army  have  demonstrated 
great  value  of  said  service  to  commerce  and  agriculture ;  and 

Whereas  it  is  the  judgment  of  this  chamber  that  this  branch  of  the  service  sh< 
be  as  fully  and  distinctly  organized  as  are  the  infantry,  artillery,  and  engineer  de; 
ments,  in  order  to  retain  with  more  permanency  such  officers  who  may  be  best  ti 
for  this  particular  service,  without  the  possibility  of  their  being  relieved  or  transfi 
to  other  duty :  Therefore, 

Be  it  resolved,  That  our  Senators  and  Representatives  be  earnestly  requested  to 
in  their  power  to  secure  the  passage  of  the  bill  now  pending  in  the  House  of  Rep 
atives  to  organize  the  Signal  Service  of  the  Army. 

Resolved,  That  a  copy  of  this  preamble  and  resolution  be  sent  forthwith  to 
our  Senators  and  Representatives. 

JNO.  L.  CANTWELL,  Secreti 

(Introduced  in  House  of  Representatives  March  31, 1^76,  and  referred  to  Comro 
on  Military  Afiairs. 
Introduced  in  Senate  April  3, 1876,  and  referred  to  Committee  on  Commerce.) 
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SUMMARY  OF  PRECEDINa  TABLE. 

Highest  barometer,  30.466, 7.35  ft.  m.,  15lth.  Lowest  barometer,  99Jt62,  4.35  p.  m.,  6th.  Monthly  rang* 
of  barometer,  0.904.  Highest  temperature,  18°,  6th.  Lowest  temperature,  99°.5, 16th.  Monthly  raoge 
of  temperature,  48^.5.  Greatest  daily  raoge  of  temperature,  33°,  ISth.  Mean  of  maximam  tempers- 
tares,  ol^.l.  Mean  of  minimum  temperatures.  43^.7.  Mean  daily  range  of  temperatares,  ie<=>.4.  Totsl 
rain-udl,  or  melted  snow,  2.99  inches.  PreTatling  wind,  northwest.  Total  number  of  miles  traTded, 
4,853.  Maximum  velocity  of  wind,  3S  miles.  9.50  a.  m.,  I5th.  Number  of  cloudy  days,  other  than  tbow 
on  which  rain  fell,  3.  Number  of  days  on  which  rain  or  snow  fell,  14.  Number  of  fair  days,  4.  Number 
of  clear  days,  10. 

THEODORE  MOSHER,  Jr.. 
Sergeant,  Signal-Service,  U.  8.  L 
Station,  Washington,  D.C. 
Date,  October  16,  l(j76. 


Paper  37. 

War  Department,  Office  of  the  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports  for  the 

Benefit  of  Commerce  and  Agricultcbe. 

Record  of  river-obaervationa  made  at  Pittshurghi  Pa,y  daring  the  week  ending  SaiurtUji, 

November  IS,  1876. 


Time  of  observa- 
tion. 

Depth  of  water- 

Change  in  twenty -four  boon. 

Day  and  date. 

Above  bench- 
mark. 

Below  bench- 
mark. 

Rise. 

FalL 

Feet 

Inches. 

Feet. 

Inches. 

Feet. 

Inches. 

Feet 

loebM. 

Sunday.  November  13 

Monday,  November  13 

Tuesday,  November  14 

Wednesday,  November  15 
Thursday.  November  16... 

Fridav,  November  17 , . 

Saturday,  November  18 — 

3  p.  m 
3  p.  m. 
3  p.m. 
3  p.m. 
3p.m. 
3  p.m. 
3p.m. 

3 
3 
3 
3 

4 
5 
5 

9 
5 

4 
5 
7 
6 
6 

0 
0 
0 

3 

4 

1 

0 
I 
0 
0 

1 

S 

11 

0 

0 

• 

J.  MITCHELL. 
Sergeant,  Signal- Service,  U.S. A- 

NOTB 1.— The  benchmark  or  point  of  reference  from  which  all  measurements  are  made  will  be  tk 
one  in  common  use  by  steamboatmen  at  the  station  making  the  report 

NoTB  3.— Under  the  head  of  "  Remarks"  will  be  noted  aU  unusual  occurrences  connected  withthi 
stage  of  water  in  the  river,  such  as  the  presence  of  floating  ice,  timber,  &e. ;  formation  and  breakingsf 
of  ice  gorges  and  other  obstructions ;  time  of  opening  andolosing  navigation ;  accidents  to  gauge,  i& 


Paper  38. 

War  Department,  Office  op  the  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports  for  the 

Benefit  of  Commerce  and  Agriculturk. 

Report  of  inatruction  received  and  progreaa  made  by  aaaiatant  obaervera  in  the  SignaUServiee, 
U,  8,  A,,  at  Philadelphia,  Pa,,  during  the  week  ending  Saturday,  November  18, 1876. 


Rank. 

Nature  of  instruction. 

Name. 

Loomls*s  Meteor- 
ology. 

Telegraphic-operat- 
ing abiUty. 

Telegraphy. 

RemarkiL 

Agey,W.  H 

Private. 
...  do  .... 

Send  SO ;  receive  15. 
Send  IS;  receive  8. 
Send    3;  receive  8. 
Send  S5 ;  receive  80. 

Page  50  to  55.. 
.  _  -  .do  .... . 

Good. 

Bokel,  J.H 

Good. 

Brandenburg,  E.  M.. 

. ..do  .... 

....  do  .■••..... 

Good. 

Ray,C.  A 

...  do  *  •  • . 

do 

Good. 

Station,  Philsdelpbia,  Pa. 
Date,  November  18, 1876. 


F.  M.  M.  BBALL. 
Sergeant,  Signal  Service^  U.  &  A. 
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Paper  39. 

War  Department,  Office  of  the  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports  for  the 

Benefit  of  Commerce  and  Agriculture. 

Report  of  ohsercations  on  temperature  of  water  at  Cincinnatif  OhiOf  for  the  week  ending 

Saturday,  Notemher  18, 1876. 


Day  and  date. 


Sunday,  NoTomber  13 

Monday,  November  13 

Tuesday,  November  14 

Wednesday,  November  15 , 

Tharaday,  November  16 , 

Friday,  November  17 u. 

Saturday,  November  18 


Temperature— 

1 

• 

t 

*» 

■*» 

«  9 

• 

atera 
face. 

n 

•5   • 
5    . 

Remarks. 

a 

a 

{^5 

i' 

§• 

^ 

s 

S* 

Q 

3  p.m. 

67 

49 

48 

18  feet.. 

Temperature  of  water 

3p.ro. 

67 

50 

49.5 

18  feet .. 

taken  at  tbe  foot  of 

3  p.m. 

53 

50 

50 

18  feet.. 

Vine  street,  from  tbe 

3  p.m. 

45 

4&5 

4a5 

18  feet.. 

U.  Sw  Mail.Boat  Com- 

3 p.m. 

48 

48 

48 

18  feet.. 

pany's  wbarf-boat. 

3  p.m. 

49 

48 

47.5 

18  feet.. 

3  p.m. 

53 

48 

47.5 

18  feet.. 

'  S.  S.  BASSLER, 

Sergeant,  Signal-Servioe,  U.  8,  A, 

NOTR.— One  copy  of  tbis  form  will  be  forwarded  weekly  to  the  Chief  Signal-Officer,  Washington,  D.  C. 


49 


50 


Chart  of'-^Mtn. 


52 


53 


.ubaHc.ltutht^f^^  a/'.^ceUAe^ 


Atti^riHliliM 
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X. 


60 


61 
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6T 
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7Q 
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